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ALPHANUMERIC DISPLAY: CONTROLLER 


DESCRIPTION - 


The 10937 and 10957 Alphanumeric Display Controllers, two 
of the Rockwell Intelligent Display Controller products, are 
MOSILSI general purpose display controllers designed to inter- 
face to segmented displays (vacuum fiuorescent, or LED). 
The 10937 or 10957 will drive displays with up to 16 characters 
with 14 or 16 segments plus a decimal point and comma tail. 
Segment decoding within each device provides for the ASCII 
character set (upper case only). No external drive circuitry is 
required for displays that operate on 20 ma of drive current up 
to 50 volts. A 16 x 64-bit segment decoder provides internal 
ASCIll character set gecoding for the Ge ' “alle 

is : et ~ 7 eae oe on] 
The 10937 and 10957 are identical with the ee an that the 
10957 has two additional decodings for the decimal point and y 
comma tail. 
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64 x 16 PLA 


FEATURES Mo OH oe | 


© 16 character display driver with decimal oe and comma tall 

e 14 of 16 drivers = 

e Up to 66 kHz data rate agen. 

¢ TTL compatible eo ae 

¢ Direct digit drive of 20 ma at 50 volts “' .-:! ° ™ 

¢ Supports vacuum fluorescent, or LED displays 

e 64 x 16-bit PLA provides segment decoding for ASCII - 


‘character set (all caps only) et os: 
Serial data input for 8-bit ates and control ee 
40-Pin DIP: 
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BES AES DESCRIPTION : 


Pin Functions 4 
“4 
a 3 
fe Power and signal reference : 4 
AD16-AD1 Digits 16 through 1 driver outputs - si 6 
VOD OC power connection ? 
‘ sip A clock output used for testing - 8 
_| Power-on reset input 9 
DATA Serial data input 
SCLK Serial data clock input 
SGA-SGP Segments A through P driver outputs 
TAIL. i Comma tail driver output 
PNT Decimal point driver output 
SPECIFICATIONS ees ings 
MAXIMUM RATINGS®. . - 2 ed “te 
All voltages are specified relative to Vss. pees 
Supply Voltage , Pin Contiguration. , 
’ Bea Vihone “NOTE: Stresses above those listed under ABSOLUTE MAX- 
4, Operating Temperature“. IMUM RATINGS may cause permanent damage to the device. 
| j Commercial ~ Ms This is a stress rating only and functional operation of the device 
|} Industrial -_ at these or any other conditions above those indicated in the 
1 Storage Temperature operational sections of this document is not implied. Exposure 
i, Input Capacitance to absolute maximum rating conditions for gxienced pers me 
I Output Capacitance . affect device, rereney- ar os hie 
‘ ae : ray , Ps feat a So) a cintine *, prea ee ' 
DC CHARACTERISTICS | | 
iF 
ie 
; sate ee Se 


Supply Voltage (Voo) 
input DATA, SCLK> 
Logic ‘1" = 
Logic "O" «; 
input POR ~ = 
Logic “1°: 
Logic ‘‘0"’ 
Output Digit and | 
Segment Strobes 
Driver On 
Commercial . 
industrial : 
Uvivwr OFF 1097-40 
Driver Ott 109X7-S0 
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Actual value 
determined by 
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FUNCTIONAL DESCRIPTION 


The 10937 or 10957 is a general purpose display controller for 
muiuplexed, segmented displays with up to 16 character posi- 
tions and 14 or 16 segments, plus decimal point and comma 
tail. No external drive circuitry is needed for displays requiring 
up to 20 ma of drive current up to 50 volts. All timing signals 
required to control the display are generated in the 10937 or 
10957 device without any refresh input from the host processor. 


Input data is loaded into the Display Data Buffer via the Serial 


Data Input (Data) channel. Internal timing and control blocks _ 


synchronize the segment and digit output signals to provide the 
proper timing for the multiplexing operation. A 16 x 64-bit PLA 


is provided for segment decoding for the full ASCII character - 


set (upper case only). ; 


input data is loaded into the 10937 or 10957 ADC as a series 


of 8-bit words with the most significant bit (MSB), bit 7, first. If - 
bit 7 of any word loaded is a logic 1 (this bit is referred to as ~ 


the control bit C), the loaded word is a control data word. If the 
C bil of any word is a logic 0, the loaded word is a display data 
word. The following paragraphs describe the format and func- 
tions of these control and display data words. 

! . ° CMe Cr , a aC) n * ? 


INPUT CONTROL DATA WORDS 


When the C-Bit (bit 7) of the 8-bit input word is a logic 1, bits © 
5 and 6 are decoded into one of four control commands while . 


idata associated with the command are extracted from bits 0-4 


‘(see Table 1). The four control codes perform the following © - 
display functions: 56 


¢ Load the Display Data Bufter pointer, 
g © Load the Digit Counter, 

¢ Load the Duty Cycle register, 

e Enter Test Mode. 


Table 1 lists the control codes and their functions. 


Buffer Pointer Control 


The Buffer Pointer Control code allows the Display Data Buffer 


pointer to be set to any digit position so that individual charac- . 


ters may be modified. The Buffer Pointer is loaded with a decimal 
equivalent value 2 less than the desired value (i.e., to point to 


the digit controlled by AD6 of the display, a value of 4 is entered). 


See Table 2 for a complete list of the Buffer Pointer values. 


Table 1, Control Data Words 


6-Bit Control Word 
C-Bit (Bit 7) 7-Bit Code (Bits 6 - 0) 


O10NNNN\) 
1OONNNNI) 
TINNNNN) 
OONNNNN® 


Notes: 1. NNNN is a 4-bit binary value representing the 
digit number to be loaded. . : 

2. NNNNN is a 5-bit binary value representing the — - 

number of clock cycies each digit is on. 


Otherwise, enter the value desired. 


BUFFER POINTER CONTROL (Position of character to be changed) 
DIGIT COUNTER CONTROL (Number of characters to be output) 
DUTY CYCLE CONTROL (On/off and brightness control) 

ENTER TEST MODE (Not a user function) 


Alphanumeric Display Controller 


Table 2. Buffer Pointer Control Codes 


| Hex Code | Pointer Value | Character Controlled By 


6 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Digit Counter Control = + «|: 


t 


The Digit Counter Control code is normally used only during ini- 
tialization routines to define the number of character positions to 
be controlled. This code maximizes the duty cycle for any dis- 
play. If 16 characters are to be controlied, enter a value of 0 (zero). 
Duty Cycle Control :- © aes 

The Duty Cycle Control code is used to turn the display on and off, 
and to adjust display brightness. As shown in the block diagram, 
the time slot for each character is 32 clock cycles. The segment 
and digit drivers for each character are on for a maximum of 
31 cycles with a 1 cycle inter-digit off-time. The Duty Cycle Con- 
trol code contains a 5-bit numeric field which modifies the on-time 
for the driver outputs from 0 to 31 cycles. A duty cycle of 0 puts 
both the segment and digit drivers into the off state. - 


Enter Test Mode 


~ The Enter Test Mode code is a device test function only. If exe- 


cuted, it will lock the device in the Test Mode. Once locked in, 
the device can only be removed from Test Mode by performing 
a power-on reset. : 


If this mode is activated, the digit time is reduced from 32 to 
4 clock cycles to speed up the output driver sequencing time 
for ease in testing. ' ' 


INPUT DISPLAY DATA WORDS 


Display data words are loaded as 8-bit ASCII format codes. The 
64 codes available (with the C-bit set to 0 to indicate a display 


» data word) are shown in Table 3 with their corresponding ASCil 


characters. : ; at 


3. This code is a device test function only. If exe- 
_ Cuted it will lock the device in the test mode. 
Once locked in, the device can only be removed 
from Test Mode by performing a power-on reset. 
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0X001000 
0X00 1001 
OxC01010 
Ox071011 
9X001100 
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Sixteen display data words must be entered to completely load 
the Display Data Buffer. The Buffer Pointer is automatically incre- 


mented before each data word is stored in the Display Buffer It ls not necessary to use the Buffer Pointer Control command 


except for decimal point and comma words. These do not cause to cycle back to position 1 when less than 16 character posi- 
the Buffer Pointer to increment and thus are always associated tions are being used. 


with the previous character entered. To select the next character 


Position to be loaded out of the normal sequence, use the Buffer 
Pointer Control command before entering the display data word. 


| oe 1 DISPLAY CYCLE 
' 


131 BIT TIMES §12 BIT TIMES 


AD10 
A011 
A012 
A013 
A014 
AD15 
A016 


=| [+31 eit times 


SGX opie 
saameLt ss i 


[oi 1 BIT TIME NOTE: 
' ott TIMING SHOWN IS FOR 16 CHARACTERS WITH A DUTY CYCLE OF 31 


Figure 1. Display Scan Timing Diagram (Duty Cycle) 5 


Table 3. Character Assignments for Display Data Words 


DATA WORD DATA WORD DATA WORD : DATA WORD 
EE CHARACTER CHARACTER CHARACTER 
BINARY | HEX | 
29 


ewwany | HEX | Taiwany | HEX | TeINARY | HEX | 


0xX000000 | 00 @ 0x010000 | 10 |5o P 0X100000 | 20 0X110000 0 
0X000001 A 0xX010001 | 11 Q -| 0X100001 | 0X110001 1 
0xX000010 8 0x010010 | 12 R 0X010010 0X110010 2 
0X000011 Cc 0X010011 | 13 Ss 0X100011 0X110011 3 
0X000100 D 0X010100 14 li 0X100100 0X110100 4 
0X000101 E 0x010101 | 15 U 0X100101 0X110101 5 
0x000110 F 0X010110 | 16 v 0X100110 0X110110 6 
0X000111 G 0X010111 17 Ww 0X100111 0X110111 7 
0X001000 H 0X011000 | 18 x 0X101000 0X111000 8 
0X001001 ' 0X011001 19 Mf 0X101001 0X111001 9 
0X001010 J 0X011010 | 1A z 0X101010 0X111010 : 
0x001011 K 0x011011 |} 18 { 0X101011 0X111011 : 
0X001100 L 0x011100 | 1C / 0X101100 0X111100 < 
0X001101 M 0X011101 | 10 J 0X101101 0X111101 ) 
0X001110 N 0xX011110 | 1€ A 0X101110 0X111110 > 
0x001111 re) OxX011111 TFA Ss Coe OX101111 OX111191 ? 
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POWER-ON RESET (POR) 


7" + Sawer-On Reset (POR) initializes the internal circuits of the 
10937 or 10957 ADC when power (Voo is applied. The follow- 
ing conditions are established after a Power-On Reset: 


a. The Digit Drivers (AD1 - AD 16) are in the off state (floating). 

b. The Segment Orivers (SGA-SGP) are in the off state 
(floating). This includes PNT and Tail. 

c. The Duty Cycle is set to 0. 

d. The Digit Counter is set to 16 (a bit code value of 0). 

6. The Buffer Pointer points to the character controlled by AD1. 


DIGIT DRIVERS (AD1-AD16) 


The sixteen Digit Drivers (AD1 - AD 16) are used to select each 
of the display digits sequentially during a refresh scan. Display 
segments will be illuminated when both the Digit Drivers and 
Segment Orivers for a particular character are energized 
simultaneously. The timing characteristics of both the digits and 
segments are shown in Figure 1. See POR for the Power-On 
Reset state of these drivers. 


Table 4. Additional Codes for PNT and Tail On 10957 


ATA WORD 


01101100 . (Tail only) 
01101110 Blank 


ISIE 


Cssk ) 
OBE carvan. 
(scr) (sce) 


16-SEGMENT 


SEGMENT DRIVERS (SGA-SGP) ; 


Sixteen (16) Segment Drivers are provided (SGA - SGP), plus 
the decimal point (PNT) and comma tail (TAIL). The segment 
outputs are internally decoded from the 8-bil characters in the 
Display Data Buffer by means of a 64 x 16-bit PLA. The Seg- 
ment Driver Allocations are shown in Figure 2. Data codes and 
their corresponding segment patterns are shown in Figure 3. 
Timing characteristics for the segment outputs are shown in 
Figure 1. See POR for the Power-On Reset state of these drivers. 


NOTE 
For 14-segment displays, SGA is used for the top segment 


and SGF is used for the bottom segment. SGB and SGE 
can be floated. on 


TYPICAL SYSTEM HOOK-UP 


Figure 4 shows the 10937 or 10957 as it would be connected 
to a V-F display when driven by a host system. E, is deter- 
mined by the V-F display specifications and Reg is selected to 
provide proper biasing current for zeners. Pull down resistors 
R, and Ag are determined by the interconnection capacitance 
between the device and the display. 


JShee 
(sex) 
JOBE ones. 


14-SEGMENT 


Figure 2. Segment Driver Allocations 
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Alphanumeric Display Controller 
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14-Segment Display 
Notes: Bit 7 of the data byte is a “don't care” bit except for PNT and TAIL on 10957. Data byte hex codes shown assume bit 7 is a zero. 
* @ 10957 only. 


Figure 3. Display Segment Oriver Character Patterns 
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Alphanumeric Display Controller 


Ves 
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Figure 4. Partial System Schematic ae aH 
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FCC 800MHZ ALLOCATIONS 


Conventional Frequencies 


FCC Motorola Mobile Rx Mobile Tx 
Channel No. Channel No. Frequency (MHz) Frequency (MHZ 
ik 0 851.0125 806.0125 
2 af S51l.0a0-5 806.0375 
148 147 854.6875 809.6875 
149 148 854.7125 809.7125 
150 149 854.7375 809.7375 
Trunked Frequencies 

FCC Motorola Mobile Rx Mobile Tx 
Channel No. Channel No. Frequenc Frequency (MHZ 
453 150 $54.2/625 809.7625 
152 £57 854.7875 809.7825 
153 152 854.8125 809.8125 
274 273 857.8375 812.8375 
OAS Ba" 274 857.8625 812.8625 
PON 215 857.8875 812.8875 
421 420 861.5125 816.5125 
422 421 861.5375 816753205 
423 422 861.5625 81655625 
500 499 863.4875 818.4875 
50m 500 863.5125 818.5125 
502 501 863.5375 818.5375 
581 580 865.4625 820.4625 
582 581 865.4875 820.4875 
553 582 865.5125 82075125 
584 583 865-5375 820.5375 
Lon 756 869.9125 824.9125 
758 757 869.9375 824.9375 
759 758 869.9625 824.9625 
760 759 869.9875 824.9875 


NEW FLEET MAP CHOICES 
ID's, SUBFLEETS PER FLEET 


Eight weighted points permitted per system 


Size Code Weighted Subfleets Max Unit IDs 
(Prefix) Points Fleets per Fleet per Fleet 
A prime 1 128 3 16 

B prime 1 16 i 64 

C prime a 8 7 128 

D prime 1 1 15 512 

E A 64 3 32 

F 1 32 7 32 

G ul 32 3 64 

H 1 16 3 128 

I 1 8 3 256 

J 1 4 Wi 256 

K ae 2 15 256 

M 2 1 15 1024 

O 4 a4 15 2048 

Q 8 1 as 4096 

A through D prime are existing fleet types that are standard. 


II. 


III. 


TRUNKING INTRODUCTION 


Trunking Definition 


A. 


B. 


An FCC classification of Specialized Mobile Radio Service 
(SMRs). 


Old telephone company term/technique: "Automatic sharing 
of a small number of communications paths among a large 
number of users.!"! 


Frequency Assignments 


A. 


B. 


Channels are normally issued in blocks of 5 
ate Standard channel spacing is 25KHz 


2%. Maximum Deviation + Voice + Data = 5KHz 


Este Trunked channels: 
a. start: FCC channel #1 
| ep end : FCC channel #150 


Each repeater in the block is 1MHz apart from the other. 


Loading Criteria 


A. 


FCC considers 100 subscribers (users) per channel as 
standard. 


lh: Loading: 


500 subscribers 
2,000 subscribers 


a. 5 channel system 
b: 20 channel system 


Channels can also be added individually. 


BASIC SYSTEM COMPONENTS 


IV. Subscriber Units 


A. 


B. 


Mobiles, portables, control stations 


Simplified Operation 


A hes 


2. 


3% 


Elimination of squelch control and the need for 
channel monitoring before transmitting. 


If the system is busy, the mobile will produce a 
busy tone. 


When a channel is available, the mobile will produce 
a talk permit tone. 


Mobile Code Plug Contents: 


a. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


System ID 

Fleet ID 

Individual ID 
Subfleet ID 

Channel pairing table 
Failsoft channel 

Talk permit tone flag 
Time-out timer 


Trunking Logic Circuitry 


p les 


(System) Control Channel: 
a. used to transfer digital data 


b. links subscriber units to the Central 
Controller 


Subscriber Unit Logic Circuitry Functions: 
a. Scans and remembers the Control Channel ID 
bd. Mobile Microphone PTT pressed: 


(1) Encodes and transmits inbound service 
requests to the System Central Controller. 


(2) Automatically tunes to receive mode to 
decode and respond to outbound commands 
sent by the System Central Controller. 


(3) Automatically tunes to assigned Voice 
channel. 


(4) Generates sub-audible Connect Tone to 
maintain the system connection. 


(5) Controls the radio time-out timer (TOT). 


Cc: On command from the Central Controller, the 
subscriber will: 


(1) Generate and sound Alert Tones. 
(2) Enables and disables the transmitter. 


(3) Mutes and unmutes the transmitter's 
microphone audio. 


(4) Mutes and unmutes the receive audio. 


Base Station Repeaters 


A. 


B. 


C. 


800/900MHz "Trunked"' Base Station Repeater 
RF Power: 35, 70, 125Watts at continuous duty ratings. 
Base Station Assignments: 


ab. Control Channel: one of the four highest frequencies 
used to transmit and receive data. 


a. Central Controller: transfer voice channel 
assignment data or other commands to the user. 


b. Base Station with the lest amount of key up is 
chosen as the next System Control channel and 
is always keyed while assigned. 


ah All data words are approximately 23mS long. 


(1) can address a particular user and specify 
action to be taken. 


(2) assembled into a coded format which has 
error correction and detection. 


(3) 3600 baud 
26 Voice Channel: transfers normal voice signals. 


a. selection process: step down to next available 
frequency. 


ae Only keyed up when needed. 


VI. 


c. Continuous sub-audible tones accompany all user 
originated transmissions. 


d. Base to mobile transmissions contain a sub- 
audible digital signal. 


System Central Controlled 


A. 


Control Tasks: 


i. 


Monitor and control each call sequence/ 
a. Has call been received? 
be Is a voice channel available? 


Cz Has the originating user acknowledge the voice 
channel assignment? 


Monitors voice channel activity 


Selects and assigns the available voice channels as 
required. 


Controls the Base Station Repeaters. 
a. unkeys during slack periods. 


be rotates the control channel frequency daily 
(equalize equipment aging). 


Receiver Tasks: 


IS, 


2. 


Recover and decode inbound signalling requests. 


Monitor and report alarm conditions. 


Transmit Tasks: 


ee 


Generates sub-audible data: 
a. superimposed on voice communication. 


joi used to unmute authorized user receive audio 
circuits. 


Generates Base Station ID. 


Monitor and report alarm conditions. 


D3 Programming: limited required, performed at the factory. 


1 Le 


Required Customer supplied information: 


a. 


b. 


RF Channel Identifiers (each channel frequency 
ID) 


Base Station ID (BSI). 


(1) transmitted in morse code once every 30 
min (FCC regulation) 


(2) 17wpm, 900Hz tone modulation 
B.S.I. Channel 


System Control Channels (usually four highest 
frequencies. ) 


Autotest (change control channel and does 
diagnostic tests.) 


Type of Trunking 
(1) Transmission trunking: no hang time 


(2) Message trunking: programmable hang time 


SYSTEM CAPABILITY 


VII. Types of Trunking 


A. 


Transmission trunking (System/Fleet wide calls) 


Lee 


Must be initiated through the control channel and 
will not be processed until all members of the group 
have returned to the control channel. 

Central Controller: 


a. Detects the disconnect signal from the user: 
immediately disconnects the voice channel. 


(1) user: mute and tune to the control channel 
(2) no hang time 
User wants to respond to the original call: Entire 
assignment procedure repeats. (Usually assigns a 
different voice channel.) 


Advantages: 


a. User's Individual ID always known by the 
Central Controller and Data Logger. 


be Capability to inhibit new call requests within 


the group. 
Disadvantage: 
a. Prior to new voice communication all users must 


return to the control channel for voice channel 
assignment. May not maintain same voice channel 
as the originating user. 


(1) increases of chance of mid-conversation 
busy. 


B. Message Trunking (Subfleet calls) 
1 O - 6 second time out (hang time) 
a. If does not time out: 

(1) User of the same group can respond using 
the same voice channel. Does not tune to 
the control channel for a new voice 
channel assignment. 

Je If does time out: 


(1) Central Controller: 


(a) transmits Low Speed Disconnect Word 
and the voice channel. 


i) disconnects users int the group 
ii) 300 baud, low deviation, 125msS 
(2) Users: 
(a) detects Low Speed Disconnect Word 
i) mute and tune to the control 
channel. 
(The voice channel is now available 
for reassignment by the Central 
Controller.) 


2% Advantage: No mid-conversation busies. 


= Disadvantage: Responding users' ID is unknown. 


VIII.System Wide Call (Optional): Transmission Trunked 


A. Operation: 


sae Dispatcher requests a system wide call. 
a. Any active message trunked calls in progress 
become a transmission trunked call. 
bi Receives busy signal until all users involved 
with message trunked calls tune to the control 
channel. 
Ce All fleets are assigned to one voice channel. 


d. The call ends when the dispatcher unkeys. 


Lis Emergency, Private Conversation (PC), and telephone 
interconnect calls are not affected by system wide 
calls. 

7a Message trunked calls in a busy queue are dropped. 

IX. Fleet Wide Call (Optional): Transmission Trunked 


A. Operation: 


Ls Fleet Manager requests a fleet wide call. (Call set- 
up is the same as a system wide call.) 


Notes: 
i. Emergency, Private Conversation (PC), and telephone 
interconnect calls are not affected by system wide 
calls. 


Zs Message trunked calls in a busy queue are dropped. 


Subfleet Call: Message Trunked 


A. 


Characteristics: 
5. Subfleet is a division of a fleet. 


2s User can communicate with other users of the same 
subfleet. 


Multiple Fleet/Subfleet Select (Optional) 

ave Selector switches: users assigned to multiple 
fleet/subfleets, can communicate in any assigned 
fleet/subfleet. 


aa Dispatcher and select users can be programmed for 
this option. 


Private Conversation (Optional): private conversation 
between two members of a subfleet. 


Call Alert (Optional): allows a dispatcher to selectively 
page an individual user. 


Telephone Interconnect (Optional): trunked system is able 
to access public service telephone facilities. 


SYSTEM ACCESS FEATURES 


XI. Talk Prohibit Tones 


xII. 


XIII. 


A. 


B. 


Talk 


A. 


Busy 
Out of Range/Out of Service 
Permit | 
All channels busy: 
ie User placed in a waiting queue 
a. First In First Out (FIFO) 
be Voice channel becomes available: 


(1) Central Controller calls the user back 
using a short series of three beeps. 


Automatic Retry 


Description: User units are designed to continually send 
channel request until the Central Controller acknowledges 
the request or until 4 seconds (16 attempts) have 
elapsed. 


shes Initial request may not be received by the Central 
Controller because the user is out of range or the 
transmission is too noise. 


2: Automatic retries are random. (Eliminates contention 
of control channel.) 


The operator does not have to continually key. 


XIV. Fleet Mapping 


A. 


Definition: software "code" (ID) is stored in the Central 
Controller's non-volatile memory. 


Akh Determines how the Central Controller interprets the 
request for service (Inbound Signaling Word (ISW) ) 
from the user. 

oye The same "code" (ID) is stored in the user's code 
plug. 

a. Able to decode channel grant (Outbound 
Signalling Word (OSW)) from the Central 
Controller. 

Fleets 

1 Definition: roster of IDs indicating each user. 

2% Multiple fleet capability 
a. Each fleet is a different roster of IDs. 

De One user can have a different ID for each fleet 
(roster). 

BF (Personality) Trunking ID = Fleet ID + Individual ID 


a. If a user requests calls for different 
subfleets of the same fleet, the (Personality) 


Trunking ID does not change. 


Multiple Priority Levels: Immediate access may be 
necessary during busy periods. 


Emergency call (Smartnet only) 
Tactical 

Command 

Operational 


Normal 


Call Priorities: Priorities level ordering process. 


a A Emergency call: processed first down to normal calls 
which are processed as voice channels are available. 


2s Dispatcher/Supervisor: ability to assign priority 
levels other than normal. 


a. Not controlled by the user. 


b. Entered by the System Manager's Terminal using 
the Subscriber Access Control (SAC) 


Recent User Priority 
ay Previous voice channel assignment has timed out. 


a. Will have priority over new users: maximum 10 
seconds after time out. 


SYSTEM RELIABILITY FEATURES 


XV. Multiple Channels 


A. 


B. 


XVI. Back 


A. 


XVII. 


XVIII. 


Channels are assigned as needed. The user is not 
dependent on any given channel. 


The failure of a channel is not apparent to the user. 
up Control Channels 


Central Controller is programmed to assign another 
repeater as the control channel. 


ihe Any four frequencies (usually the highest four) can 
be assigned. 


a. Control channel is rotated daily between these 
four channels. 


Receiver Interference: 


Unauthorized signal received by repeater which gives the 
Central Controller a receive indication. 


the Central Controller will shut down the repeater 
giving the erroneous indication for a specific 
period of time. 

Base Station Transmitter Power Failure Shutdown 


Power Out decreases or fails: 


ty Central Controller: detects and removes the base 
station from service. 


XIX. Misdirected Radio Protection 


A. 


Description: user from a different fleet/subfleet 
assigned same voice channel. 


Le Misdirected user: 
a. will not accept the outbound data 


bt Tunes to control channel. 


XX. Continuous Assignment Updating 


A. 


Description: Central Controller will transmit channel 
assignment, on the control channel, as long as the voice 
channel is assigned. 


L 


User coming into service (also assigned to a group 
which has a call in progress): 


a. Detects channel assignment on the control 
channel and tunes to assigned voice channel. 


XXI. System Self Diagnostics 


XXII.Failsoft 


A. 


Description: Central Controller inoperative, all users 
tune to pre-programmed failsoft frequency. 


ibe 


2 


All users will operate in conventional mode only, 
(Fleet/subfleet privacy lost.) 


Sub-audible data handshake activated on each 
channel. 


a. Consequently, a user out of range does not 
mistakenly go into failsoft. 


User failsoft indication: audible alert tone every 
10 seconds. 


Failsoft channel assignments are a function of the 
user code plug programming. 


SYSTEM TIME - OUTS 


XXIII. Carrier 

XXIV. Fade 

XXV. Message Trunk 

XXVI. Carrier Malfunction 


May be edited by the System Manager"s Terminal using 
the Parameters (PARM) command. 
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PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS ey 


384 
PSBe: TX89036 
Date: October 27, 1989 
APC: 246, 483; 631; 677 
Mode! : T__KEJ, KXJ, FDJ, FXJ 


Options: W330AASP, W330ABSP 


To: Distribution 
From: Bubba Chambers 


Subject: System 90090 & QO00E, "PA" & “EXRAD" Button Lockup 


Symptom: Any of the above mentioned radios that shipped prior to October 
1989, with the Internal Public Address / External Radio option 
card, may exibit a "LOCKUP" of the PA and EXRAD buttons. 

The chances of this problem occuring on the std. 9000 radio are 
less likely than with the 9000E, due to less activity on the bus. 
If the symptoms are detected, the following fix will correct the 
problem. 


Ix: Replace the option card software, version 1.01, with the new version 
2703: 


Kit: YLN4575B (Internal Audlo PA Card) = 


Part Number: Old - 0106709T35, New — 0106709T95 


Circult Symbol/Designator: U3 (on the option card) 


NOTE: The above fix (software changeout) DOES NOT offer any other 
option enhancements, and should only be done to radios that 
exibit the described problem. 


This Bulletin Author!zes replacement of the part Iisted above under the standard 
1-year Parts Replacement, and up to 1/2 hour labor, not to exceed $35.00 per 
radio. 


For any questions regarding this bulletin, please contact your local area Field 
Technical Representative. 


PRODUCT SERVICES BULLETIN 2:55 


FORT WORTH, TEXAS 


PSB #: TX89034 
DATE: SEPTEMBER 7, 1989 
APC: ALL SYNTOR X 


MODELS: ALL SYNTOR X 


TO: Distribution 
FROM: Kelth Kolvitz 


SUBJECT: Syntor X Analyzing Tip 


KITS AFFECTED: HKN4100A, HKN4101A, HKN4116A, HKN4119A, TKN8087A, 
TKN8088A, HKN4240A, HKN4241A, HKN4256A, HKN4083A, 
HKN4187A, HKN4189A, HKN4304A 


SYMPTOM: The cables listed above may have a wrong “WARNING LABEL". 
IF the label reads THIS CABLE WIRED FOR POSITIVE GROUND... 
and Is colored red, it has a wrong label. The cable is wired 
correct for NEGATIVE GROUND, note that the red battery 
lead is on top when the cable Is connected to the radio. 
Correct label! for positive ground is black. Cables shipped 
In July and August may have a wrong label. Cables shipped 
after August 1989 will have the fix Incorporated. 


This bulletin is Intended as a SERVICE AID ONLY and does not authorize any 
time. 


If you have any questions, please contact your area Field Technica! 
Representative. 


PRODUCT SERVICES BULLETIN ~ 


FORT WORTH, TEXAS 


PSB: TX89031 
DATE: Aug.23, 1989 
PRODUCT: SYS 9000 & 9000E VHF SYNTOR-X 
APC: 483,621,631 ,677 
MODELS: T_3KEJ & KXJ, T_3FDJ & FXJ 


KITS: HCN1033D, HCN1036E & HCN1045A 


TO: Distribution 

FROM: Bubba Chambers 

SUBJECT: SELF CHECK Control! Head RF! 

NOTE: This Bulletin Is being issued to extend the expiration date of 


PSB TX89016 from August 1st, 1989 to January 1st, 1990. 
Please refer to the bulletin Iisted above for detalls of the rework. 


If you have any further questions, please contact you local Fleld Technical 
Representative. 


Regards, 


Bubba Chambers 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS JUN 1 2 1989 


PSB #: TX89023 
DATE: May 30, 1989 

APC: 631 

Model: T4S5KEJ5G_AK 


Expiration: August 1989 


TO: Distribution 
FROM: Kelth Kolvitz 
SUBJECT: Software Bug Fix 


KIT: 01-80752T80 


SYMPTOM: 
When trying to key the System 9000 Trunk radio while scan is turned on, the 
unit will honk and the transmissions are delayed. This bug only occurs 


when: 
1. Programmed with a full scan list 
2. The selected personality has a large size code 
3. Scan Is turned on 
4. The radio is receiving on the selected subfleet 
5. The radio Is PTT ID. 


All five of these conditions must be true in order to exhibit the bug. The 
software that would exhibit this problem are: 


01-06707T14 Ver $2.00 
01-06707T38 Ver $2.10 
01-06707T34 Ver $2.20 
01-06707T71 Ver $3.10 
01-80747T88 Ver 3.10 


FIX: 

On units exhibiting all five conditions and having one of the software 
versions listed above, replace the software with 01-80752T80. Replacement 
software is avaliable from Midwest Service Depot (312)576-5760. Reference 
this bulletin and return the defective firmware to Midwest Depot for a “no 
charge" replacement. 


This bulletin authorizes one half hour or a maximum of $35 per unlit to an 
authorized Motorola Service Station. 


For any problems or questions, please contact your local Field Technica! 
Representative. 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: 1TX89020 
DATE: May 26, 1989 
APC: 621,677 


PRODUCT: Sys-9000 Conv & 
9000E 


Models: T__KXJ7J04_K, 
T__FXJ7J04 K 


Option: WS988ACSP, W224AASP 
Kit: HLN5234B 

TO: Distribution 

FROM: Bubba Chambers 


SUBJECT: System 9000 Dual Radio/Securenet Compatibility 


SYMPTOM: 

Syntor-X System 9000 radios with options W988 or W224, that shipped prior to 
May 15, 1989, are not compatible for use with Securenet Operations. Any 
radios that shipped before the listed date will require the following 
Securenet software upgrade. 


FIX: 

Change out the Securenet option software, on the HLN5003B option card, with 

the new recommended version. 

P/N: Old — 0180751T73 (ver. 3.01) New — 0180752T75 (ver. 3.02) 

Circult Symbol/Location: U1 on the HLN5003B Securenet option card 

NOTE: This bulletin Is being Issued as Service Aid only and does not 
authorize any time. The software can be replaced through National 
Parts Department at no charge, under the one year parts warranty. 


Any problems or questions, please contact your local Field Technical 
Representative. 


/pliw 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: TX89019 
DATE: May 22, 1989 
APC: 483,621,677 


Models: All 9000 and 9000E 


TO: Distribution 
FROM: Keltn Kolvitz 


SUBJECT: Distorted Audio, Kit HSN1018 


SYMPTOM: 
Units that exhibit distorted audio may have a bad speaker. 


DETAIL: 

Look at the date code on the trunion, if the date code is between 9026 
and 9030, open and check inside on the magnet for date codes of 8812 and 
previous. 


FIX: 

Replace only speakers exhibiting distorted audio and having trunion with 
date codes of 9026 through 9030 and speaker date codes of 8812 and previous. 
Replacement speakers are available from NPD. Reference this bulletin and 
return the defective speaker to NPD for ano charge replacement speaker. 


This bulletin authorizes one half hour Or a maximum of $35 per unit to an 
authorized Motorola Service Station. 


Any problems or questions, please contact your local Fleld Technical 
Representative. 


/piw 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: 1X89017 
DATE: May 19, 1989 


PRODUCT: All Syntor—-X 
& QO00E 


TO: Distribution 
FROM: Kelth Kolvitz 


SUBJECT: Reference Oscillators, Kits 5180291B02 and 5180291B07 


SYMPTOMS: Unit out of lock, or Intermittent 


FIX: 

The Syntor-X Engineering group has determined that units shipped between 
October 1988 through February 1989 may have a reference oscillator 
exhibiting Intermittent or out of lock at cold temperatures. Check the 
reference oscillator (U608 on the RF board) for date code. Date codes 8842 
through 8906 should be replaced. Units shipped after 4/8/89 will not 
exhibit this problem. Replacement oscillators are available from NPD. 
Reference this bulletin and return the defective oscillators to NPD for a no 
charge replacement oscillator. 


This bulletin authorizes one half hour or maximum of $35 per unit to an 
authorized Motorola Service Station. 

For any problems or questions, contact your local Fleld Technical 
Representative. 


/piw 
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PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS APR 12-1989 


PSB #: TX89016 
DATE: April 7, 1989 


PRODUCT: Syn-X Sys. 9000 
& 9000E 


APC: 483, 621, 631, 677 


MODELS: T_3KEJ, T_3KXJ, 
T_3FDJ, T_3FXJ 


KIT: HCN10330, 1036E, 
& 1045A 


EXPIRATION: August 1, 1989 
TO: Distribution 
FROM: Bubba Chambers 


SUBJECT: Systems 9000 Control Head RFI Problems 


SYMPTOMS : 


Syntor-X VHF Systems 9000 radios shipped prior to January 1989 may exhibit 
RFit problems in the control! head during Push to Talk (PTT). The RFI comes 
into the control head through the mic coll cord causing it to reset and 

display “SELFCHECK". ‘ 


To correct this problem, If found, the following fix has been recommended. 


FIX: 


Add a 220pF cap across the gate to anode of Q4 on the controller board of 
the control head (see attachsa diagrams). 


~ P/N 21-11015B05 ("Q4" on HLN4907C and HLN5104D) 
This bulletin authorizes parts and labor to Implement this fix. Parts 
avallable at National Parts and Labor up to 1/2 hour not to exceed 


$35.00 per unit. 


For any questions regarding this bulletin, contact your local Fleld 
Technical Representative. 


/plw 
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PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 
WAR 27 1988 
PSB #: TX89014 
DATE: March 14, 1989 
APC: 677 
MODELS: __FDX 


EXPIRATION DATE: 6-1-89 


TQ: Pietribution 
FROM: Kelth Kolvitz 


SUBJECT: Microprocessor Lock-Up Problem 


PRODUCT: SO00E 

SYMPTOM: Control head display would lock-up, no button function 

KITS: HLN4925_ Personality Board and HLN5216A Trunking option card 

FIX: On the HLN4925_ personality board, changeout R543 from 110K to 100K 
(P/N 06-11077B23). Ont he HLN5216A turnking option card, R30 needs to 
change to 47K and R21 to 68K (06-11077B15 and B19 respectively). 

This bulletin authorizes up to a maximum of 1/2 hour, not to exceed $35.00 


per unit. Further, It Is recommended that these parts be changed on an “as 
needed" basis because not all units will exhibit this problem. — 


if you have any questions, please contact your local Field Technical 
Representative. 


Thanks, 


Keith Kolvitz 


/plw 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS FEB 09 1989 


PSB #: TX89005 f 
DATE: January 24, 1989 

APC: 246 , 483,621,677 

MODELS: All 


Expiration Date: 4-1-89 


a0. Distribution 

FROM: Bubba Chambers 

SUBJECT: Product Service Bulletin TX88016 Update (MPU Oscillator Start-Up) 
PRODUCT: System 9000 Conventional & S000E 


KIT: HLNS299_ Personallty Board 


SYMPTOM: The bulletin referenced above, addressed a problem with MPU lock 
up. The Sys-9000 contro! head would exhibit constant "SELF-CHECK" 
and/or “BLANK DISPLAY". We found that after performing the rework, 
some of the units still exhibited a blank display. The following 
fix will correct this problem. 


FIX: On the HLN5299_ personality board, located on the component side In 
the area of U500, changeout a 75pF chip cap to 27pF. te 


“Old P/N 2113740B46, New P/N 2113740835 
CRTSYB (C511) 


The parts mentioned In the TX88016 Bulletin and this one are replaceable 
through Motorola’s Standard One Year Parts Warranty Program. 


This bulletin authorizes a maximum of 1/2 hour labor, not to exceed $35.00 


for the cap change, and up to a maximum of 3/4 hour, not to exceed $50.00 
for Implementation of both TX88016 and TxX89005. 


For any other questions concerning this bulletin, please contact your area 
Field Technical Representative. 


/piw ‘ 
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PROVUUT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: TX88016 

DATE: November 4, 1988 
TOR Distribution 
FROM: Bubba Chambers 
SUBJECT: MicroProcessor Osclilator Start-Up Problems 
THIS PROBLEM WILL NOT BE FOUND IN ALL SYSTEM 9000 RADIOS WITH THE HLN5299 
BOARDS. Only those radios exhibiting the symptoms listed wil! require 


the rework. 


PRODUCT: System-9000 Conv. & SNOOE 


APC: 246, 483,621,631 and 677 
MODEL : TX4KEJ, TXXKEJ, TXXKXJ, TXXFDJ, TXXFXJ 
KIT: HLNS5299 Personality Board 


CIRCUIT: Crystal Pull 
VINTAGE: Units shipped before 11-1-88 


SYMPTOMS : 

One or more of the following symptoms will be noticed during Ignition start-up 
or turning the control head off and then back on again. 

Blank control head display 

Indicator and back Iights still on 

. Unusual long time to come out of “self check" 

. Hangs up In “self check" 


& WP — 


CAUSE: 

This problem appeared with the Introduction of the new HLN5299 personal ity 
board. The cause of the problem stems from the redesign of the crysta! pul! 
circult on the personality board. To allow the oscillator to properly start, 
some DC leakage Is needed through diodes CR515 and CR516 so 

that DC Impedance to ground is present on power up. 


FIX: 
Person. Board Rework: Add an 82K chip resistor (P/N 0611024A95) across C570 


Common Circult Board Rework: Verify that C1007 (47uF) is NOT a 10v part, 
If so, change out to a 20V part (P/N 2384538606) 


(See attachments for part locations) 


This bulletin authorizes up to a maximum of 1/2 hour, not to exceed $35.00 per 
unit, for those out of the 120 day warranty period. 


If there are any further questions, please contact your Area Fleid Technical 
Representative. 
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PRODUCT SERVICES BULLETIN 


) 


PHONES: 


FORT WORTH, TEXAS 


PSB #: 
DATE: 


FT. WORTH PRODUCT SERVICES 


(817) 232—-xxxx or Ditel 729—xXXXX 


"FAX: x6081 POST: FWO303 


OFFICE HOURS: 


TX88012 


September 26, 1988 


(xxxx = extension) 


8:30 am — 4:00 pm (CST) 


Phil Florles— Supervisor, Certifled Quality Engineer, x6467 


Customer complaint control and reporting 
PSB/SRN approval, distribution, control 
Extended warranty administration 

Product Services performance measurement 


* Interna! audits 
= External surveys 


Joe Spiewak - Customer Satisfaction Manager x6387 
George Manos - Manufacturing Quality Manager x6328 


Bubba Chambers — x6389 
Securenet — APC 412,621,677 
Syntor-X 9000 - 246,463,483 
(not Trunking) 

Mitrek -— 433,447,478 
Maratrac - 776 


Kelth Kolvitz - x6242 
Syntor-X Trunking 
APC: 243,429,481,492 


Syntor-X $.cO Trunking - 631 


Syntor-X 9000 E Trunking - 677 
Syntor-X Conventional (no 9000) 
246 , 463,483 


-- OVER -- 1 ainlamaniinel 


’ MCX products are Canada products 


Danie! Puente — Quality Manager ~~ 


Lee Webb — x6243 

Spectra — APC 604,617 

Mostar U/V only 436 

NOTE: Mostar 800 MHz is a Mt. Pleasant 
product 

AVL - Fixed and Mobile — 220,280 . “en, 

Epson programmner - 583 


FY! ONLY: 


Product Services provided by: ° ~ _..” 
Bob Pritchett (416)499-1441 - | eat 


Ditel 325-3114 ~~ |” 
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FRODUCT SERVICES RESFONSIBILITIES 


SORTED ON APC & MODEL 


FRODUCT 


LEE WERR 


NOTE: 


AVL MOBILE 
SXY=A—PeiNe. 

SY-X 9K NON- TNK 
SY-2 Une 

AVL FIXED 
SECURENET 

sro, INE SCONSOLS 


 MITRER 


MOSTAR U/V 
MITRE y CONSELE 


; SY¥—X Sk NON SINE 
» SY-X Bae CONV 


MITRER 89a 
SY-X-2 TNE 


» SY-X SE NON TNE 
peey —~-s (OR VAP 


Su ee ne 


PEP SONT ROG 
SFECTRA DUAL MODE 


SFECTRA CONV 
SELURENET! Si 
SeCUCe Ney 

Ste ao roe eee ce 
SYA See UTNE 

oi at SA re Bee 
SY-X SMART NET 


SY-X DUAL MODE F+ 


Sp fea) © rds Glahe 181 


Higisl 


T_SVEJSG 


T_4KEg 
T_4VBJ 
Higice 


TLSVUI 
Y1969 
D__KGA 
D__EMA 
TLLEXE 
Te ay XS 


T4SKEISG24 
T4SKEISG27 


T__VEg 
Tied 
Tages 
T) EDS 


SY-X GK-E TNE SECURE -T_OFXY 


MARATRAC 


T__XTA 


KEITH 
BRURERA 
KEITH 


ROLVITZ 
CHAMBERS 
KOLVITZ 


LEE WERE 


BURBRA 
KEITH 
RUBEA 


CHAMBERS 
KOLVITZ 
CHAMBERS 


LEe WESem 


EBUBEA 
RURBA 
KEITH 
RUREA 
KEITH 
BUREBA 
KEITH 
KEITH 


CHAMBERS 
CHAMBERS 
KOLVITZ 
CHAMBERS 
KOLVITZ 
CHAMBERS 
EROLVITZ 
BROEVIfZ 


CEE ewe Se 
Ceo WES 
LE& WESE 


EURRA 
BUEEA 
mig ds 
KEITH 
KE LTH 
KEITH 


—RELTH 


Gedo) ihe 
BUBBA 
BUEBA 


"SF" AFC*’S ARE ASSIGNED BY INCREASING 


EXAMFLE: 


AEBREVIATIONS USED: 


SE = SYNTOR-X 9g@ag 
SK-E = SYNTOR-X 9909GE 
AVL = AUTOMATIC VEHICLE LOCATO 
CONSOLE = CONSOLETTE 

CONV = CONVENTIONAL 


DM = DUAL MODE 


LE/VHF = LOW BAND 
FROG = FROGRAMMER 
F+ = FRIVACY PLUS 


SY-X = SYNTOR X 
S-N. = SMART NET 
TNE = TRUNKING 
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425 1S THE AFC FOR MITREK & 


CHAMEERS 
CHAMBERS 
KOLVITZ 
ERCLVIFZ 
KOLVITZ 
KROLVITZ 
KOLVITZ 
KOLVITZ 
CHAMBERS 
CHAMBERS 
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SERVICE AND REPAIR NOTES 


TECHNICAL INFORMATION CENTER 


8000 W.SUNRISE BLVD. e 


(3) MOTOROLA 


A SUBSIDIARY OF MOTOROLA, INC. 


FT. LAUDERDALE, FL 33322 e (305) 475-6170 


PORTABLE PRODUCTS 
SRN-F1052 
February, 1988 


STATIC CONTROL EQUIPMENT FOR SERVICING "ESD" SENSITIVE PRODUCTS 


By now, all of us are aware of the dangers that electrostatic discharge (ESD) can have on the products we service. 
As you may recall, you need a static potential of at least 4,000 volts to feel the discharge and 10,000 volts to see it. 
But did you know that with the advent of microtechnology, electronic components can be damaged or destroyed by 


ESD voltages as low as 20 volts. 


Fortunately with an effective static-safe work area, repair returns can be reduced to less than 1%. By the implemen- 
tation of the following equipment (which is the minimal static control equipment for service shop work stations), you 
will save money and improve customer/service shop relationships. 

Below is a list of static control equipment specifically related to servicing portables. Nevertheless, it also applies to 
servicing other products, but may not cover all their particular requirements. 


STATIC CONTROL EQUIPMENT FOR EACH WORK BENCH: 


STATIC 


STATIC 


STATIC 


Part Number 
01-80386A82 
66-80387A95 
66-80387A96 
66-80387A97 
66-80334B36 
42-80385A59 
66-80388A75 


Part Number 
01-80371B20 
Model CP912 


Part Number 
01-80371B21 


Part Number 
RSX-4057A 
RSX-4058A 
01-803282A44 
01-803282A45 
RSX-1008A 


RSX-1008A/240V 


01-80386A81 
01-80386A86 
01-80382A57 
01-80382A58 
01-80333B61 
01-80333B62 


Description 

Anti-Static Kit (includes the next five items) 

Replacement 2' X 4' Static Control Table Mat, includes Ground Cord 
Replacement 4' X 6' Static Control Floor Mat, includes Ground Cord 
Floor Mat Ground Cord, 15' 

Table to Floor Mat Ground Cord, 10' with Clip 

Conductive Wrist Strap, 5' Coil Cord 

Rigid Static Control Table Mat 


CONTROL EQUIPMENT FOR SERVICE SHOP WORK AREA: 


Description 

Air lonizer - static eliminator with a heater and variable fan control. 

Air lonizer- available from Charleswater Products, Inc.; 93 Border St.; 
West Newton, MA 02165 (617) 964-8370 


CONTROL EQUIPMENT FOR ON-SITE SERVICING: 


Description 
Static-Dissipative Field Service Kit (3M Model 8501) 


CONTROL EQUIPMENT FOR SOLDERING/DESOLDERING: 


Description 

Surface Mounted Componentv/IC Removal/Rework Station* (117VAC) 
Surface Mounted Componentv/IC Removal/Rework Station* (220VAC) 
Digital Readout Soldering Station (117 VAC) 

Digital Readout Soldering Station (220 VAC) 

Zero Voltage Soldering Station (117 VAC) 

Zero Voltage Soldering Station (240 VAC) 

Miniature Digital Readout Soldering Station (117 VAC) 

Miniature Digital Readout Soldering Station (220/240 VAC) 

Cordless Solder Iron (117VAC) 

Cordless Solder Iron (220VAC) 

Power Desoldering and Soldering System (117VAC) 

Power Desoldering and Soldering System (220VAC) 

“Accessories must be ordered separately. 


if applicable, enter this information or note this bulletin number and subject material in the appropriate equipment instruction manuals 
and make necessary schematic diagram changes. 


Enter this bulletin in the correct MASTER and CLASSIFIED INDICES for future reference. 


COMMUNICATIONS AND ELECTRONICS, INC. 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: TxX870020 
DATE: November 6, 1987 


TO: Distribution 
FROM: Ft. Worth Product Services 


SUBJECT: service Manuals 


Starting with Mitrek products this month and Syntor-x (this Includes Syntor-xX 
Consolettes) by end of year, Mobile Products will no longer automatically ship 
service manuals. 


Exceptions: 
These manuals wil! continue to ship as before: 
@ All new products (that Is, on the market less than 2-3 years). 
Currently, this Includes: 
- Syntor-X 9000 & Q000E 
- All Spectra products 
@ Accessory manuals 
@ Option manuals 
@e Supplemental manuals 
e Installation manuals 
@e Operator manuals 


Should you require a service manual, a preprinted, postage paid, Manual 


Request Card will be packed with the first and every 10th radio In an order. 
Fill It out and return It to the Ft Worth Bindery. Be sure to completely 
fill out the request card as you will receive manuals only for_the model and 


options you Iist. 


MOTOROLA SERVICE MANUALS 


FOR TECHNICIANS’ USE ONLY; @ service manual containing schematics and circuit board diagrams 
for testing and servicing is available. Order one by filling out and mailing this card. 


Your Motorola SYNTOR X™ or Mitrek™ radio comes with an INSTALLATION MANUAL PER- 
ATOR'S MANUAL that explains how to install and Operate the unit. ane 


Jo tw Model No.: eee WOT NOS 
Phone: ( ) Comments: 
Option Nos.: 
(List all ces ON aE RE ER 
options Bie CTR OE esha ak Sh GGL BY 
that PQUNO 2 ee eee 
a.manual) 0 ee ee eee 


This is your mailing label. Please print the following information on it: 


Name: 
Address: 
City/State/Zip: 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: TX87018 
Date: October 14, 1987 
APC: All 


TO: Distribution 
FROM: Ray Pettigrew 


SUBJECT: AI! Moblle 1/4 Wave Antennas (see ist) 


Due to a supplier process problem, the neoprene rubber grommet (37-83391E02) 
used as the rod base Insulator may be defective. Any parts Shipped prior to 
August 1st could be defective. After August 1st, the grommet shipping is a 
S7—-CSSOTECH. I(t has.a Straight rod hole vs. the noticeably tapered hole of 
the suspect part 37-83391E02 grommet. 


Two problems exist with the parts: 
VST farhuObersls) soft, Sticky, and permanently deformed when 
SQUCEZEG sit ais bad= 
2. If after a few weeks exposure to ultra violet rays from 
sunlight cracking OCCCuUrLS sl tals.bad- 


Please check all stock now and return bad rod assemblies to CRE Partsefor 
Warranty replacement. Specify the antenna concerned and associated rod 
assembly per the following list. Critical Orders can be handled by phoning 
1-800-422-4210. 


This bulletin Is for Information and part replacement Only. No labor author- 
Ization will be Issued. 
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PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: Tx87015 


DATE: august 26, 1987 
APC: All System 9000 
DEADLINE: July 1, 1988 


TO: DISTRIBUTION 


FROM: PRODUCT SERVICES, FORT WORTE 


SUBJECT: SYSTEM 9000 CONTROL HEAD POTENTIAL FRONT HOUSING FRACTURE PROBLEM 


System 9000 contro! heads bullt between 2/1/87 and 5/15/87 may have the 
potential to experience some degree of weakening of the outer wall of the 
plastic front housing. This problem Is a result of a chemical! reaction 
between the housing and a temporary lubricant used to facilitate Installation 
of the housing gasket. 


While this type of fracturing would not Immediately affect electronic 
functionality, It could Jeopardize the environmental! Integrity of the contro! 
head. 

Replacement front housings are avaliable at no charge by ordering RPX Kit # 
4736A from National Parts. Requests for quantities greater than 10 wil! 
require Product Service approval. 

One half hour labor not to exceed $35 Is authorized by referencing this 
service bulletin and the radio seria! mumber on the warranty claim form. 
Multiple repairs can be claimed on a single warranty claim by referencing the 
applicable radio serial numbers. =a 

The no charge RPX kit and labor reimbursement are available through 7-1-88. 


Any problems or questions, please contact your local FTR support group. 


Thank you, 


OO AL IN 


/piw 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB # TX87013-A 
October 26, 1987 
APC: 246,463,483 & 
Sys-9000E Trunked 
Deadi ine: 6-30-88 


TO: Distribution 
FROM: Lee Webb 


SUBJECT: TX87013-A Update 


Syntor-X System 9000 Low Band, VHF, UHF, 800 MHz Conventional and System SO00OCE 
Trunked units can exhibit no TX deviation with heat due to a lock up condition 
which can occur on U300. This problem can be eliminated by Installing a diode 
(P/N 48-82178A01) on the solder side of the personality board from U300 Pin 10 
to Pin 12, cathode on Pin 12. ; 


This bulletin authorizes up to a maximum of 1/2 hour or $35 maximum to an 
author!ized Motorola Service Station for Installing this upgrade. Further, it 
Is recommended that this part be added on an "as required" basis only, because 
not all units will exhibit this problem. Units shipped after July 1987 will 
already have this upgrade added. 


Any questions or problems, please contact your area engineering group. 


Thank you, 


Ree 


Lee 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


PSB #: PSB Tx87011 
DATE: AUGUST 24, 1987 
APC: 483, 621 
(System 92000) 


TO: DISTRIBUTION 
FROM: LEE WEBB 


SUBJECT: Tx 86009 UPDATE, OSCILLATION CF DIGITAL AUDIO ATTENUATOR I.C. 


As of the first of May, 1987, the Digital audio attenuator IC used in Syntor-x 
System 9000 units have a date code 8714 or above (reference P/N 51-83977M60) . 
The Syntor-X 9000 Engineering Group recommends that only this date code be 
used for future replacements. The white dot parts talked about on PSB TX86009 
were graded out devices and after date code 8714 the |.C. problem was 
corrected. 


This bulletin has been Issued as an analyzing aid only and no time can be 


charged against it. Any problems or questions, please contact your WocalaFTR 
or Engineering group. 


Regards, 


Tue. 


Lee Webb 


/piw 


PRODUCT SERVICES BULLETIN 


FORT WORTH, TEXAS 


=! A eethal 
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PSB #: Tx87009 
DATE: June 26, 1987 
APC: 631 
Syntor-X 9000 Trunked Cnly 


TO: Distribution 


FROM: Lee Webb 


SUBJECT: Syntor-xX 9000 Trunked Dropout Due to Inadecuate Supply Voltage 


The Syntor-X 9000 radio was designed such that the unit performs a sel f-—-check 
upon power up. ThIs happens If radio power Is Interrupted, even momentarily. 


Recently, this Product Service Department has investigated two customer 
complaints of loss of message, with self-check belng displayed during the 
restart perlod. In these cases, both System 9000 Trunked units would reset 
when the vehicles’ siren was switched on. 


Case 1: Problem resolved by re-routing large black ground lead directly to 
vehicle chassis, thus insuring a good zero ohm ground. 

Case 2: Problem resolved by re-routing the red A+ lead directly to the 
battery. 


In both these cases, the radio and customer sirens shared a portion of the 
series path back to the battery. Thus when the high current load (siren) was 
switched In, the voltage drop across these shared paths Increased and caused 
the supply at the radio to drop below the required minimum supply voltage. 

In both cases, the problem was momentarily occurring during the period of high 
current loading. : 


This bulletin has been Issued as an analyzing/installation aid only and no 
time can be charged against this bulletin. Any problems or questions, please 
contact your local FTR or Engineering group. 


Regards, 
al ew 


Lee Webb 
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Date 18-6-Z€ 
APC: 463,621,6 
To: Distribution Syste= 9¢ 


Expiration Date: 1-1-7 
Fran: Bubba Chambers 


Subject: Sticky Rocker Buttons on System 9882 Control Heads 


The Syntor-X Systen 9883 Mechanical Engineering group has discovered throuch 
several phone inputs and a recent field trip by PSE personnel, a problen with 
the "Mode" and "Volume" rocker buttons sticking in the up or down position, 
This results in mode cycling continuously, or the volume rumning uD to mex or 
no audio at all. The cause was found to be in the front half of the control 
head housing. The openings for the mode and volume Buttons may fall within 
the minimum tolerance. All wits shipped prior to August 25, 1986 could 
possibly exhibit this problem. 


An immediate resolution if this problem is discovered is: 


1. Open control head by removing the 2 torx head screws located on the back 
Side in the upper comers. Caution: use grounding strap. 

2. Remove the display board from the front housing by taking out the 5 screws 
that hold it down. 

3. Lay the front housing face down on a soft cloth to prevent scratching lens, 
and using a stall screw driver or scribe, carefully pry the keyboard light 
Pipe from the housing. 

4. Remove the mode and rocker buttons and using a razor or xacto knife, care- 
fully trim or scrape along the narrow ends of the buttons. 


Example: (v] mode [a)<—— scrape here —> 
ait 


This will allow more clearance when the buttons are toggled and prevent 
Sticking. 
5. Replace buttons and re-assemble control head. 


An alternate solution would be to replace the front control head housing with a 
new re-tooled front housing available through National Parts and covered under 
the one year parts warranty. The changeout to a new front housing will consist 
of 4 parts to be ordered: 

1. Front housing, 15-089883¢61 

2. VF (display) lens, 61-89895361 

3. Lens gasket, 32-88857K@1 

4. Escutcheon, 13-88887321 


The replacement will involve disassembly and removal of all buttons fran old 
housing and reinstalling into new one. 


Note: This bulletin is being issued as a service aid only. 
Any problems or questions, contact your local Field Technical Representative. 


Thank You, 


p EON 


Bubba Chambers 
Product Service Engineering 
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PSB #: TX86212 

2: 16-6-86 
APC: 483,621,631 
System 9282 


To: DISeripution 
From: Bubbe Chambers 


Subject: Siren Transient/Lock-Up Problems on System 9022 Radios 


The Syntor-X Systen 9888 Trunked Engineering group has discovered through PSE & 
Field inputs, transient and/or lock-up problems in the operation of the Systems 
9@08 Siren units. Symptoms that relate to this type of problem are listed 
below. 


1. Siren operates, but siren functions fail to display on the control head. 
2. Siren and PA lights came on, on the control head, but wit is inoperable. 
3. Siren/PA campletely fails to operate and buttons do not finction either. 


Should the above symptams be observed, the following steps will help determine 
the cause and corrective action needed to isolate the problen. 


1. To determine if the trouble is software related: 

A. Turn the radio off and then back on, at the control 
head, unit will cycle "self check" and reset; check the 
Siren functions again. 

B. If the above step does not clear the problem, next, tum 
the control head off, disconnect A+ both fram radio and 
Siren amp at the cable fuse kits. Note: do not wplug 
any of the power cables at radio on siren amp plugs! 


Solution: 


Should any of the steps listed above clear the problems, more than likely a 
software change and/or upgrade is required. Open the siren amp by removing the 
4 screws that hold the cover on. Next remove the software, which is located at 
U7 on the circuit board. Verify the label to read 0188743734, this is version 
1.98. Replace with software version 1.01, 6180746T@2 available through 
National Parts Dept. 


2. If the procedures in Step 1 do not clear problems, check for intermitten+ 
cable connection and/or cables by: 


A. Turn radio off at control head, disconnect the Power cable at 
the siren amp, inspect the cable connector for Gamaced or crushed 
pins, straighten or repair any damaged pins and reconnect cable 
securely being careful not to redamace any of the pins. Recheck 
for proper siren operation. 

B. Next, repeet this same procedure at the "T" connector end of 
the power cable. 


Solution: 

If any of the procedures under Step 2 clear the problem but continues to 
intermittently fail, the siren/PA cable should be replaced. Use HKN4244A for 
Trunked racios, and HKN4246A for Conventional radios. 

Note: This bulletin is beinc issued as a service aid only. 

Any problems or questions, please contact your local Field Technical 


Representative. 


Thank You, 


Rittre Chianbers 


Bubba Chambers 
Product Service Engineering 
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Distribution 
Bubba Chambers 
Oscillation 


Subject: of Audio Attenuator I.C. in Syntor-X Systems 9¢22 


Tne Syntor-X, Systems 9@93 Engineering group hes Giscovered a problem in the 
Digital Aucio Attencecor 1°C. (P/N i=soo /6U). This IC is used in three 
Gifferent kits. Their location and problem symotams é@ré: 
1. Locetion: US, Systems 9000 Siren, Kit @ HLN4897A/49172, FA Boerc 
Sa So ea ape 
2." Location: U6, Svstrems: SUCGsTrimkesd Control Head, Kit 2 BLNSeS6s 
S.cctass: Distorced audic, hissing end pooping in eucio 
3. Location: U302, Systems 9002 Conv. Person. Boarc, Kit # ELNSSSer/E/C 
Cvrctos: Distorted evcio, hissing and pooping in eucio, sgueicn 
Wowures ena wral Nocestsy mucec. 
Should these symptoms be noted, a spectrim anelyzer or en Osé ON osSscencenece 
USseduto. veritv, if oscillation is oresent cn the Cutouc Bin (Digwlaicr ce 
pOWer SUcoly Din (pin ll) ef the cevices. During Ver? Tica rior, aLe Osc secicn 
is not immeciately present, use a heat gm or a hot ircn on the Gevice to cnec 
for the above mentioned symptoms. Lefective 1.C.'s snoulc be reclaces with née 
graced out ones that can be identified by a white cot cn the top sige. Trese 
I:C.'s may be cbtzined throuch National Parts Derarcnent. 


Note: This bulletin is a service aid only and there will be no 


autnorizations issued outside of standard warranty. 


Any problems or questions, please contact your local Field Technical 


Representative. 
Thank You, 7 


Bubba Chambers 
Product Service Engineering 
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PSB # TX86006 
DATE: 4-22-86 
APC: 246, 483, 621, 631 


TO: Distribtuion 
FROM: Bubba Chambers 


SUBJECT: System 9888 Control Head Display 


The Syntor-X Engineering group has determined that there is a potential problem 
with intermittent loss of, or no dislplay on the Systems 9988 control heads 
manufactured and shipped prior to March 1, 1986. The control heads still 
function properly, although you are unable to determine which mode you are in 
with the display being blanked. 


This problem is corrected by touching up, or reheating the solder contacts of 
the "Tl" conversion voltage transformer located on the controller board 
inside the control head. It would be to your advantage that during any service 
intervals or repairs, you go ahead and perform this as a preventative 
Maintenance to avoid any future returns of the unit for this problem. 


The kits effectived are the HLN4997A controller board (conventional control 
head) and the HLN4896A (trunking control head). : 


Note: This bulletin is being issued as a service aid only 
and there will be no warranty time auuthorized. 


Any problems or questions, please call Product Services, Ft. Worth, TX 
(817) 232-6389 or Ditel 729-6389. 


Regards, 


Bde Chember 


Bubba Chambers 
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8. BAD DATA (WITH OC OF FSET) NO CENTERSLICER 


be NON 50% MISSING GW-3300-0 
DUTY CYCLE 


C.GOOD DATA (WITH OC OFFSET) WITH CENTERSLICER 
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U300 BLOCK DIAGRAM 


LOW 
PASS BLOCK 


FILTER DIVIDER 


i, RECEIVE 
AUDIO 
FILTER SHAPING- 


GPW-2585—-A 


U300 Functional 
Block Diagram 
PW-4552-A 
8/30/88 
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SYNTOR X 9000 OPTIONS 


FULL FEATURED SECURENET 
SYSTEMS 9000 SECURITY HOUSING 
BASIC SECURENET 

SIREN/PA 

BASIC MDC 600 

MOBILE VOICE STORAGE 

DIRECT ENTRY KEYBOARD 

DTMF 

MDC 600 


1300 N. Plum Grove Road 
Schaumburg, IL 60195 


68P8O0101W56 
68P80101W75 
68P80100W97 
68P80101W10 
68P80101W08 
68P80100W98 
68P80101WN22 
68P80101W21 
68P80101W15 
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SYSTEM - 9000(CONVENTIONAL) ERROR DISPLAYS 


"ERROR 01/10" 
| | 
| | -=====> HEXADECIMAL CODE FOR TYPE OF ERROR 


EE ADDRESS OF SYSTEM UNIT WITH ERROR 


ADDRESS ASSIGNMENTS: 


ADDRESS UNIT 

01 RADIO 

05 CONTROL HEAD 

08 SIREN/P.A. 

09 BASIC SECURENET 

OA MDC STATUS/MESSAGE/SELECT CALL 
OD MOBILE VOICE STORAGE 

OE DTMF 

OF TTMF 

\O TRUNTON © 


ERROR CODE: 


**kNOTE: A BIT SET IN ANY POSITION INDICATES A FAILURE. 


Bil EO, —» ROM FAILURE 
BIT 1 - EEPROM FAILURE 
BIT 2 —- EEPROM IS BLANK 
BIT 3 - RAM FAILURE 
BIT 4 - HARDWARE FAILURE 
BIT 5 - SERIAL BUS ERROR 
BIT 6 - KEYPAD LOCKED (USED FOR PORTABLE APPLICATIONS) 
BIT 7 - FATAL ERROR; IF THIS BIT IS SET THE SYSTEM WILL 
LOCK UP UNTIL THE FAILURE IS CORRECTED. "FAIL" 
WILL BE DISPLAYED INSTEAD OF "ERROR". 
EXAMPLES: 
"ERROR 09/10" - BASIC SECURENET HAS A HARDWARE FAILURE 
HEXIDECIMAL # a ) 
BINARY CONVERSION 0001 0000 
Tete ea 
iehet ot ott 
BITS 7654 3210 
"FAIL 01/84" - RADIO EEPROM IS BLANK 


"ERROR OD/10" - MVS HAS A HARDWARE FAILURE 
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TROUBLESHOOTING GUIDE FOR CONVENTIONAL SYSTEMS 9000 SYNTOR X 


TABLE OF CONTENTS 


at SCOPE OF GUIDE 


2) EQUIPMENT REQUIREMENTS 
3) KNOWN PROBLEMS 
4) ERROR CODE TABLE 


5) PERSONALITY BOARD DIGITAL TROUBLESHOOTING 


6) SYSTEMS 9000 METERING POINTS 
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2) SCOPE OF TROUBLESHOOTING GUIDE 


THE INTENTION OF THIS GUIDE IS TO FAMILIARIZE THE FIELD 
TECHNICIAN WITH THE CIRCUITRY UNIQUE TO THE SYNTOR X 9000 RADIO. 
THE RF CIRCUITRY (SYNTHESIZER, RF POWER AMP, POWER CONTROL, AND 
RECEIVER)IS THE SAME AS THE SYNTOR X SYSTEMS 90 RADIO AND IS NOT 
COVERED. 


TYPICAL PROBLEMS ARE COVERED WITH THE EMPHASIS PLACED 
ON SYMPTOMS OF THE PROBLEM TO QUICKLY IDENTIFY THE PROBLEM'S 
CAUSE AND CURE. 


ERROR CODES APPEARING ON THE CONTROL UNIT DISPLAY ARE 
EXPLAINED IN ANOTHER SECTION TO HELP THE TECHNICIAN GET AT 
THE PROBLEM. 
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ay EQUIPMENT REQUIREMENTS 


THE FOLLOWING LIST OF EQUIPMENT IS DESIRABLE TO AID IN 
TROUBLESHOOTING THE SYNTOR X 9000 UNIQUE CIRCUITRY: 


A) HIGH CURRENT POWER SUPPLY (CAPABLE OF 30 AMPS) 
B) DUAL TRACE OSCILLOSCOPE (MINIMIUM 10MHZ BANDWIDTH) 
c) HIGH IMPEDANCE DIGITAL MULTIMETER (ACVOLTS,DCVOLTS,OHMS 


AND DIODE TEST) 
D) SPARE CABLE KIT FOR BENCH USE (HKN4241A OR HKN4256A) 


E) SPARE CONTROL HEAD (OPTIONAL, CUSTOMER UNIT MAY BE 
REMOVED EASILY FOR BENCH WORK) 


E) 50 OHM POWER LOAD (CAPABLE OF 150 WATTS) 


£y) 8 OHM LOAD WITH SPEAKER (1 SIDE OF SPEAKER MUST BE 
GROUNDED TO INSTRUMENT GROUND) 
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3) 


A) 
B) 
C) 
D) 
E) 
F) 
G) 
H) 
I) 
J) 
K) 


L) 


KNOWN PROBLEMS 


RAM LOSS DUE TO VEHICLE STARTER CRANKING 
RFI FROM ANTENNA TO RADIO OR CONTROL HEAD 

NO RF POWER OUT (Q511l) 

NO RECEIVE OR TRANSMIT AUDIO (Y¥300 OSCILLATOR) 

NO MICROPHONE DEVIATION (1% R'S SHORTING) 

SQUELCH TAIL NOISE BURST WHEN DEKEYING MICROPHONE 

NO CONTROL HEAD DISPLAY (Tl LEAD CONTAMINATION) 

"A" SUFFIX CONTROL HEAD DISPLAY PROBLEMS 

AUDIO POPPING DURING SCAN OR MODE CHANGING (U302) 
INTERMITTENT OR NO SPEAKER AUDIO (HEAT SINK SHORTING) 
RADIO AND SIREN SYSTEM LOCKING UP 

(NO CONTROL HEAD DISPLAY OR FUNCTION) 
RADIO OR CONTROL HEAD THAT REQUIRES EEPROM REPROGRAMMING 
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A) RAM LOSS DUE TO VEHICLE STARTER CRANKING 


RAM LOSS IS DEFINED AS RESETTING THE RADIO TO DEFAULT VALUES 
DURING ENGINE CRANKING, OR WHEN A VEHICLE ACCESSORY IS SWITCHED 
OFF OR ON. THE USER SELECTABLE PARAMETERS ARE: 


MODE NUMBER 

VOLUME SETTING 

SQUELCH SETTING 

OPERATOR SELECTED SCAN LIST 
OPERATOR SELECTED MPL SETTING 
DIRECT ON/OFF 


OPTIONS IN THE RADIO CAN LOSE RAM VALUES ALSO. THESE VALUES ARE: 


SECURENET ON/OFF 

BASIC SECURENET DUAL CODE SELECTION 

MDC600 UNIT/GROUP/FLEET SELECTION 

MDC600 LAST STATUS SENT 

MDC600 LAST MESSAGE SENT 

SIREN/PA PA VOLUME 

SIREN/PA SIREN TONE TYPE (SIREN WILL RESET TO OFF) 
DTMF/PHONE DTMF REDIAL NUMBER (SCRATCH PAD) 
DTMF/PHONE PHONE REDIAL NUMBER (SCRATCH PAD) 


THIS PROBLEM HAS BEEN NOTICED IN THE FIELD, AND NEARLY ALL OF 
THE PROBLEM VEHICLES HAVE BEEN LATE MODEL FORD LTD'S. THiS IS 
THE FIRST CLUE IF A RADIO IS CAUSING PROBLEMS. 


THE SOLUTION TO RAM LOSS IS TO FIRST INSPECT THE 
VEHICLE'S BATTERY, CABLES, GROUNDING TO THE ENGINE BLOCK/CHASSIS 
AND THE RADIO'S GROUND, RED LEAD, AND GREEN LEADS. CORROSION ON 
ANY OF THESE CONNECTIONS WILL CAUSE THE BATTERY DROP DURING 
ENGINE CRANKING TO BE MUCH MORE THAN IF THE CONNECTIONS WERE IN 
GOOD CONDITION. 


IF THESE CONNECTIONS ALL ARE IN GOOD CONDITION THE NEXT 
STEP IS TO ADD A DIODE PN 4880008E01 TO THE PERSONALITY BOARD ON 


THE SOLDER SIDE OF THE RF BOARD CONNECTOR (P601/602). THE ANODE 
OF THE DIODE SHOULD BE SOLDERED TO PIN 18 AND THE CATHODE SHOULD 
BE SOLDERED TO PIN 19. THIS WILL PULL THE 9.6 VOLT SUPPLY DOWN 


WITH SWB+ AND TRIGGER THE NMI (U500 PIN 8) SIGNAL MUCH FASTER. 


THE PARTS Q516,Q517,R942-R947 SHOULD BE INSPECTED ALSO 
BECAUSE THE ADDITION OF THE DIODE WILL NOT HELP IF THIS CIRCUIT 
IS NOT FUNCTIONING. 
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B) RFI FROM ANTENNA TO RADIO OR CONTROL HEAD 


SOME INSTALLATIONS HAVE CREATED A SELF RF INTERFERENCE 
WITH THE SYSTEMS 9000 RADIO. THE SYMPTOMS CAN BE: 


BUZZING IN THE SPEAKER WHEN TRANSMITTER IS KEYED 
RADIO RESETS WHEN KEYED (SELF CHECK ON DISPLAY) 
SYNTHESIZER JUMPS IN AND OUT OF LOCK WHEN XMITTER IS KEYED 


TO DETERMINE IF THE PROBLEM IS RF INTERFERENCE, FIRST CONNECT THE 
RADIO TO A 50 OHM DUMMY LOAD AND SEE IF THE PROBLEM GOES AWAY. 


THE FIRST PROBLEMS TO LOOK FOR ARE: 


POOR RADIO GROUND (BLACK LEAD) 

ANTENNA LEAD TOO CLOSE TO RADIO CABLE KIT 

POOR A+ CONNECTION 

ANTENNA TOO CLOSE TO EXPOSED CABLE KIT OR RADIO 
POOR GROUND PLANE FOR ANTENNA 


IN SOME INSTALLATIONS, SOME OF THE ABOVE PROBLEMS CAN NOT BE 
AVOIDED. LATER VERSIONS OF THE HLN4925 PERSONALITY BOARD HAVE 
ADDED FIXES TO HELP WITH RFI. THE HLN4925D VERSION BOARD HAS 
MOST OF THESE FIXES, SO HNL4925 A, B AND C VERSIONS MAY REQUIRE 
THE FOLLOWING FIXES TO CURE SYNTHESIZER LOCK PROBLEMS AND BUZZING 
IN THE SPEAKER WHILE TRANSMITTING: 


1) ADD C450, A 220pF CHIP CAPACITOR TO THE SOLDER SIDE OF 
THE HLN4925 PERSONALITY BOARD FROM U302 PIN 12 TO PIN 13. 
PN 2111031A47 


2) SCRAPE THE SOLDER RESIST OFF OF THE PERSONALITY BOARD 
AS SHOWN IN THE ATTATCHED SKETCH. 


THEN ADD 220pF CHIP CAPACITORS TO THE SOLDER SIDE OF THE 
HLN4925 PERSONALITY BOARD FROM P601 PINS 2, 4, 5, 7, 8 
AND 9 TO THE SWITCHED 5 VOLT RUNNER ON THE EDGE OF THE 
BOARD. : 

PN 2111031A47 
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THE RFI PROBLEM WHERE THE RADIO SYSTEM RESETS WHEN KEYED IS 
MOST LIKELY CAUSED BY THE CONTROL HEAD. THE HLN1033A AND HLN1036A 
CONTROL HEADS REQUIRE THE FOLLOWING PARTS TO BE ADDED, THE "B" 
VERSION CONTROL HEADS ALREADY HAVE THESE FIXES: 


1} ADD C109(220pF)ON THE SOLDER SIDE OF THE HLN1033 OR HLN1036 
CONTROL BOARD FROM THE COLLECTOR OF Q15 TO THE GROUND 
PLANE OF THE MICROPROCESSOR SHIELD. 
PN 2111031A47 


2) ADD C110(220pF) TO THE CONTROL BOARD ON TOP OF (PARALLEL 
WITH) R53. 
PN 2111031A47 


3) ADD Clll (220pF) FROM BASE TO EMITTER OF Q5. 
PN 211031A47 


C) NO RF POWER OUT (Q511) 


THE FIRST THING TO CHECK IF THE TRANSMITTER WILL NOT KEY UP IS TO 
MEASURE THE KEYED 9.4 VOLT SUPPLY WHEN THE RADIO IS KEYED. THIS 
IS FOUND AT P601 PIN 1 ON THE PERSONALITY BOARD. IF ON A VALID 
TX MODE, THIS SHOULD BE FROM 9.3 TO 9.5 VOLTS WITH THE RADIO 
KEYED. LEBNOT PEI NOP ECTIOSIIANTITOISLATTOI2ZNTRANSISTOR ON THE 
COMPONENT SIDE, NEAR PIN 20 OF J601. tT CAN GET CRUSHED 

IF THE PERSONALITY BOARD IS NOT INSTALLED CAREFULLY. THIS CAN 
ALSO POSSIBLY CAUSE AN INTERMITTENT TX PROBLEM. 


D) NO RECEIVE OR TRANSMIT AUDIO (Y300 OSCILLATOR) 


THE CUSTOM FILTER IC U300 USES SWITCHED CAPACITOR FILTERS AND 
REQUIRES A 4 MHZ INPUT AT U300 PIN 24. THIS SIGNAL SHOULD BE A 
DISTORTED SINE WAVE AT ABOUT 450 mVOLTS PEAK TO PEAK. IF OTHERS 
IS NO 4 MHZ SIGNAL PRESENT AT PIN 24 REPLACE Y300, THEY SOMETIMES 
CHANGE IMPEDANCE AND THE OSCILLATOR CIRCUIT WILL NOT START UP 
RELIABLY. 


E) NO MICROPHONE DEVIATION (1% R'S SHORTING) 


IF NO MICROPHONE DEV IS PRESENT, INJECT AN 80 mVOLT 1KHZ TONE INTO 
PIN 27 OF THE RADIO'S FRONT CONNECTOR, Jl. THIS SHOULD BE 
THROUGH A 10 uF CAPACITOR WITH THE POSITIVE LEAD ON PIN 27 

(THE RADIO AND CONTROL HEAD USE THE MIC HI LINE FOR EEPROM 

ERASURE PROTECTION). 
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WHILE THE RADIO IS NOT KEYED, LOOK AT HY300 PIN 6. THE SAME 


SIGNAL SHOULD BE PRESENT. TPANOTSCHECK R100, IT IS A CHIP 
RESISTOR NEAR THE FRONT CONNECTOR. IF THE 80 mvOLT SIGNAL IS 
AT HY301 PIN 6, KEY THE RADIO AND LOOK AT U301 PIN 12. WITH 80 


mVOLTS IN, THE OP-AMP U301 PIN 12 SHOULD BE ABOUT 2 VOLTS. IF NOT 
CHECK THE TWO 1% RESISTORS R104 AND R105 ON THE COMPONENT SIDE 
NEAR U301. THESE PARTS CAN CRACK OR SHORT TOGETHER IF THE 
PERSONALITY BOARD IS NOT INSTALLED CAREFULLY. 


BE) SQUELCH TAIL NOISE BURST WHEN DEKEYING MICROPHONE 


IF A SQUELCH TAIL IS HEARD ON DEKEY, MEASURE THE DC VOLTAGE ON 
HY301 PIN 7 WHEN RECEIVING A STRONG ON CHANNEL SIGNAL (1 mVOLT OR 
MORE RF LEVEL). THIS VOLTAGE SHOULD BE AT 4.0 VOLTS OR LESS WITH 
A STRONG SILENT CARRIER. IF NOT REPLACE HY301. 


G) NO CONTROL HEAD DISPLAY (T1 LEAD CONTAMINATION) 


IF THE CONTROL HEAD DISPLAY DOES NOT TURN ON AND THE BUTTONS 
STILL FUNCTION, OPEN THE CONTROL HEAD UP AND REFLOW THE 5 LEADS 
ON THE VF TRANSFORMER (Tl). THE LEADS MAY HAVE BEEN CONTAMINATED 
AND DID NOT SOLDER PROPERLY, AFTER TIME THEY CORRODE AND LOSE 
CONTACT. THIS SEEMS TO FIX MANY DISPLAY PROBLEMS. 


H) "A" SUFFIX CONTROL HEAD DISPLAY PROBLEMS 


IF AN "A" VERSION CONTROL HEAD DEVELOPS DISPLAY PROBLEMS, CONTACT 
CUSTOMER SERVICES. 


5) AUDIO POPPING DURING SCAN OR MODE CHANGING (U302) 


CHECK U302. IT IS A 16 PIN SOCKETED DIP, AND SHOULD 
HAVE A WHITE DOT ON THE TOP OF THE PACKAGE. THE WHITE DOT 
SIGNIFIES THE PART HAS BEEN TESTED. IF NO WHITE DOT IS ON THE 


PART REPLACE IT WITH ONE THAT HAS BEEN TESTED. 


J) INTERMITTENT OR NO SPEAKER AUDIO (HEAT SINK SHORTING) 


THE AUDIO POWER AMP HEAT SINK SOMETIMES SHORTS THROUGH 
THE SOLDER RESIST UNDERNEATH AND SHORTS SIGNALS IN THE AUDIO PA 
TO CHASSIS GROUND. 

MEASURE CONTINUITY FROM CHASSIS GROUND TO ALL OF 
THE FEED THROUGHS AROUND THE AUDIO PA HEATSINK. iF A SHORT IS 
FOUND, DRILL OUT THE RIVETS ATTACHING THE HEATSINK TO THE BOARD 
AND PUT A STRIP OF ELECTRICAL TAPE BETWEEN THE HEATSINK AND THE 
PC BOARD. THEN USE TWO SMALL SHEET METAL SCREWS TO ANCHOR THE 
HEATSINK BACK TO THE BOARD. 
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K) RADIO AND SIREN SYSTEM LOCKING UP 
(NO CONTROL HEAD DISPLAY OR FUNCTION) 


IF THE CONTROL HEAD OCCASIONALLY IS BLANK WHEN TURNED ON 
AND SEEMS TO CLEAR ITSELF AFTER CYCLING THE SWITCH, CHECK THE 
SYSTEM RESET LINE AT PIN 4 OF J1 IN THE SIREN. IF THE SIGNAL IS 
ACTIVE (HIGH) CHANGE R102 IN THE SIREN FROM 100KOHMS TO 33 KOHMS. 


L) RADIO OR CONTROL HEAD THAT REQUIRES EEPROM REPROGRAMMING 


SHECMIC HI LINE ® (Ji PIN 27 IN THE RADIO) IS USED AS A 
WRITE PROTECTION LINE FOR BOTH THE RADIO AND CONTROL HEAD 
EEPROMS. THE EEPROM PROGRAMMER GROUNDS THE MIC HI LINE WHEN 
THE RADIO INTERFACE BOX IS CONNECTED TO THE SYSTEM TO DISABLE 
THE WRITE PROTECTION CIRCUITRY. IF A SYSTEM EVER REQUIRES 
REPROGRAMMING CHECK THE CR24 AND Q12 CIRCUIT IN THE CONTROL HEAD 
AND THE Q513 AND Q514 CIRCUIT IN THE RADIO. THIS SHOULD BE DONE 
WITH THE MIC HI LINE UNGROUNDED. 
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4) SYNTOR X 9000 ERROR CODE DESCRIPTION 


FAIL 01/90 


SOLUTION: 


FAIL 01/82 


FAIL 01/84 


SOLUTION: 


FAIL 05/90 


CONTROL HEAD DID NOT RECEIVE RADIO'S 
POWER UP MESSAGE OVER SERIAL BUS 
SEE RADIO AND CONTROL HEAD SERIAL BUS SECTION 
RADIO EEPROM CORRUPTED OR BLANK 
CHECKS ihe POSITION CE JS0L/502- if USING A 2K 
EEPROM (5197014B01) J501 SHOULD BE INSTALLED, AND 
IF USING AN 8K EEPROM (5197014B05) J502 SHOULD BE 
INSTALLED. 
NOTE: A 2K EEPROM (5190714B01) IS A 24 PIN DIP 
AND THE SOCKET FOR U502 IS 28 PINS TO 
ACCEPT “THE SR] PART. THE 2K PART MUST 


BE INSTALLED IN THE REAR 24PINS OF THE 
SOCKET (PINS 1,2,27 AND 28 LEFT OPEN). 


TRY TO REPROGRAM RADIO EEPROM USING THE EPSON OR 
THE IBM PROGRAMMER. IF THE ERROR CODE GOES AWAY 
CHECK Q513,Q514 AND R530-R533 OR THE ERROR CODE 
MAY RE-APPEAR AFTER POWER IS CYCLED OR THE VEHICLE 
IS STARTED. THE EEPROM WRITE PROTECTION CIRCUITRY 
MAY BE FAULTY. 


IF THE ERROR CODE DOES NOT GO AWAY CHECK THAT WHEN 
GROUNDING. J1=27-THAT Q514 BASE IS AT 5 VOLTS. IF 
NOT FIND FAULT IN R530-R533 AND/OR Q513 AND Q514. 
IF Q514 BASE DOES GOTO 5 VOLTS WITH J1-27 
GROUNDED, REPLACE U502. 
CONTROL HEAD NOT READING IT'S OWN SERIAL 
BUS MESSAGES 
SOLUTION: CHECK THAT A SHORT BURST OF DATA APPEARS 
ON Ul PIN 13 IN THE CONTROL HEAD SHORTLY 
AFTER POWER UP. 


IF NO DATA APPEARS, REPLACE U1. 


IF DATA DOES APPEAR ON U1-13 CHECK Q1-Q3 
AND R1-R9 FOR FAULT. 
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FAIL 05/82 CONTROL HEAD EEPROM BLANK OR CORRUPTED 


FAIL 05/84 


SOLUTION: 


CHECK THE POSITION OF JU4/JU5. IF USING A 2K 
EEPROM (5190714B01) JU4 SHOULD BE INSTALLED, AND 
IF USING AN 8K EEPROM (5190714B05) JUS SHOULD BE 
INSTALLED. 


NOTE: A 2K EEPROM (5190714B01) IS A 24 PIN DIP 
AND THE SOCKET FOR U502 IS 28 PINS TO 
ACCEPT THE 8K PART. THE 2K PART MUST 
BE INSTALLED IN THE REAR 24PINS OF THE 
SOCKET (PINS 1,2,27 AND 28 LEFT OPEN). 


TRY TO REPROGRAM CONTROL HEAD EEPROM USING THE 
EPSON OR THE IBM PROGRAMMER. IF THE ERROR CODE 
GOES AWAY CHECK Q12,Q13 AND R36-R39 AND CR24 AND 
CR30 OR THE ERROR MAY REAPPEAR AFTER POWER IS 
CYCLED . THE EEPROM WRITE PROTECTION 

CIRCUITRY MAY BE FAULTY. 


IF THE ERROR CODE DOES NOT GO AWAY CHECK THAT WHEN 
GROUNDING J1-27 THAT Q13 BASE IS AT 5 VOLTS. IF 
NOT FIND FAULT IN R36-R39 AND/OR Q12 AND Q13. 


TF 77013 BASE. DOES GO;TO 5) VOLTS = WITH) Ji=27 
GROUNDED, REPLACE U2. 


FAIL XX/90 OPTION XX DID NOT SEND A MESSAGE ON THE 
SERIAL BUS AFTER POWER UP 
XX OPTION W-OPTION #(S) 
08 SIREN/PA a 
09 SECURENET 


OA AND OB FULL FEATURED MDC 


STATUS OR MESSAGE 


OC AND OD MVS AND OR MDC 


OE 


ID/EMERGENCY 


DTIMF /TELEPHONE 
INTERCONNECT 


SOLUTION: MAKE SURE OPTION XX IS INSTALLED PROPERLY 


THEN SEE OPTION MANUAL FOR TROUBLESHOOTING 
PROCEDURE. 
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5) PERSONALITY BOARD DIGITAL SECTION TROUBLESHOOTING 


THE RADIO'S MICROPROCESSOR MUST BE FUNCTIONING AND BE ABLE 
TO COMMUNICATE OVER THE SERIAL BUS BEFORE ANYTHING IN THE SYSTEM 
WILL FUNCTION. IF THE CONTROL HEAD DOES NOT RECEIVE THE RADIO'S 
MESSAGES OVER THE BUS, THE DISPLAY "FAIL 01/90" WILL APPEAR ON 
THE CONTROL HEAD. ALSO, IF THE RADIO'S PROCESSOR CAN'T "TALK" ON 
THE BUS, THE SYNTHESIZER WON'T GET DATA AND WILL BE OUT OF LOCK. 


FAIL 01/90 OR FLASHING "SELF CHECK" DISPLAY 
i 


THE FIRST THINGS TO CHECK ARE THE THREE POWER SUPPLIES. 
THE SYNTOR X 9000 HAS 3 SUPPLIES: 


9.6 VOLTS RUNS OFF OF SWITCHED B+ (GREEN LEAD W/3 AMP FUSE) 
SW5 VOLTS RUNS OFF OF SWITCHED B+ (GREEN LEAD W/3 AMP FUSE) 
UNSW5 VOLTS RUNS OFF A+ (RED LEAD THROUGH 40 AMP FUSE AND R419) 
ALL THREE OF THE SUPPLIES SHOULD BE CHECKED ON THE 
PERSONALITY BOARD IN THE SHIELDED AREA. UNSWS5V AT U500-33, SW5V 


AT U501-1 AND 9.6V AT THE OPTION CONNECTOR J301-7. 


L500 AND L502 HAVE BEEN KNOWN TO OPEN. 


NEXT CHECK IF THE RADIO'S PROCESSOR IS RUNNING. 


THIS IS DONE BY LOOKING AT HY500 PIN 2. THE SIGNAL 
SHOULD BE PULSED EVERY 1 TO 3 mSEC. IF NOT, THE MOST LIKELY 
PROBLEM IS U500, AND THE NEXT MOST LIKELY PART TO TRY IS USOl, 
THE PROM. 


IF HY500-2 IS NOT PULSED AND REPLACING U500 AND US501 
DID NOT SOLVE THE PROBLEM CHECK THAT WHEN THE RADIO IS' ON 
U500 PINS 7 AND 8 ARE BOTH AT 5 VOLTS. IF PINS 7 OR 8 ARE LOW, 
THE MICRPROCESSOR WILL NOT FUNCTION. IF PINS 7 AND 8 ARE NOT AT 
5 VOLTS, CHECK Q516, Q517, CR508 AND THE RESISTORS IN THOSE 
CIRCUITS. 
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NEXT CHECK IF THE RESET LINE TO THE PROCESSOR IS AT 5 VOLTS. 
THE RESET LINE IS AT U500 PIN 6. THE LINE SHOULD BE AT 5 VOLTS 
FOR THE RADIO TO FUNCTION PROPERLY. THE WATCH DOG TIMER HYBRID 
HY500 GENERATES A RESET PULSE (LOW) SHORTLY AFTER POWER UP THEN 
HOLDS THE RESET LINE HIGH. THE HYBRID WILL GENERATE REPETETIVE 
RESET PULSES IF IT'S INPUT HY500 PIN 2 IS NOT STROBED AT LEAST 
SYERY 12 mSEC. 


THE SERIAL BUS SIGNALS TO LOOK AT ARE RX DATA, TX DATA, 
BUSY OUT AND BUSY IN. THESE ARE ALL AT U500, AND ARE TO BE 
LOOKED AT WITH AN OSCILLOSCOPE. 


THESE SIGNALS ARE ACTIVE WITH DATA ONLY A SHORT TIME 
AFTER POWER IS APPLIED BY THE CONTROL HEAD SWITCH. TO 
LOOK AT THE DATA SWITCH THE CONTROL HEAD OFF AND ON REPETITVELY 
AND LOOK AT TXDATA AT PIN 13 OF US500 AS THE SWITCH IS TURNED ON. 


FOLLOW THE TX DATA SIGNAL FROM U500 PIN 13 THROUGH Q503 
Q501 AND Q502. THE DATA SHOULD ALSO APPEAR AT THE COMPARATOR 
OUTPUT U505 PIN 6. 

IF THE DATA IS NOT PRESENT AT U500 PIN 13 CHECK THE 
LEVEL OF U500 PIN 9. IF THIS SIGNAL IS STUCK LOW , THE RADIO 
ASSUMES THAT THE BUS IS BUSY AND WILL NOT SEND IT'S DATA. 


IF U500 PIN 9 IS LOW CHECK Q508 AND Q509. 
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6) SYSTEMS 9000 METERING POINTS 
a oh ES ee a a 


METERING SOCKETS WERE REMOVED ON THE SYSTEMS 9000 
PERSONALITY BOARD DUE TO THE HIGHER CIRCUIT DENSITY ON THE BOARD, 
THUS METERING IS LIMITED ON SYSTEMS 9000. 


SINCE THE RF BOARD IS UNCHANGED ON A SYSTEMS 9000, THE SAME 
METERING POINTS ARE AVAILABLE AS BEFORE IN THE SYSTEMS 90 
RECEIVER, VCO, AND TRANSMITTER. 


THE POWER CONTROL METERING SOCKET REMAINS ON THE VHF AND 800 
MHZ BAND RADIOS AS BEFORE. 


THE MISSING SIGNALS ON SYSTEMS 9000 COMPARED TO SYSTEMS 90 
RADIOS ON THE PERSONALITY BOARD ARE: 


SIGNAL NAME SYSTEMS 90 LOCATION SYSTEMS9000 LOCATION 


eee 


9.6V J2 PIN 4 P601/602 PIN 18 

SWB- J2 PIN 6 P601/602 PINS 15 & 16 

SPEAKER HI Vie LN ee T400 PIN 4 

SPEAKER LO Weorin 1 T400 PIN 3 

Pre J2 PIN 5 SEE NOTE 1 BELOW 

MIC HI v2 PIN 7? SEE NOTE 2 BELOW 
NOTES: 


1) PTT IS ACTIVE HIGH ON SYSTEMS 90, GROUNDING ele tN: 
ON THE PERSONALITY BOARD ON A SYSTEMS 9000 RADIO WILL 
CAUSE THE RADIO TO KEY UP IF ON A VALID TRANSMIT MODE. 


CAUTION: USE CARE IF NOT FAMILIAR WITH SYSTEMS 9000 OR 
SIGNAL GENERATOR DAMAGE MAY RESULT. 


2) THE MIC HI LINE IS USED TO PROTECT THE RADIO AND CONTROL 
HEAD EEPROMS, USE A 10 uF ELECTROLYTIC CAPACITOR IN 
SERIES WITH AUDIO INPUT WITH POSITIVE LEAD ON Jl PIN 27 
TO INPUT MICROPHONE AUDIO. 
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TROUBLESHOOTING THE SYNTHESIZER 


The most common problem found in a Syntor X 9000 Mobile Radio 
is the open loop. This is identified by the Out Of Lock indicator 
CR602 (the red LED ont the RF board) flashing. Though this light 
may be lit when you first turn on the radio, you can't visually 
determine if the fault lies in the Synthesizer section. The fault 
may be found in one of four major sections: 


tbe Voltage Regulation 


on Microprocessor 
os Synthesizer 
4. VCO 


To determine where there problem is, the following checks must 
be made: 


Lae Measure the regulated voltages applied to the Synthesizer 
section (9.6vde and 5vdc). Also measure the synthesizer 
generated voltage (8.6vdc). All must be good. 


Poe Using an o'scope, check the Data/Address lines coming 
from the Microprocessor Section. These can be checked 
at the Divider IC U602. Be sure to look at ALL 
data/address pins! Many technicians do not have the 
ability to detect if each bit is correct, all that needs 
to be looked for is activity (Ovdce to 5vdc squarewave). 
While making these checks vary the control head mode 
selector. 


Sie Perform an Open Loop test. If the problem is in the 
Synthesizer or VCO section this test MUST be performed! 


aus Desolder test jumper JU600. 

b. Connect a known good vaariable DC supply to the side 
of JU600 which is connected to J650-2. (This is the 
vco steering line. It is used to control the 


frequency of the vco.) 


cr Connect a spectrum analyzer (or high impedance 
o'scope) to P600/J600 (RCA plug beneath the Common 
Circuits board). This is the VCO's output. 


ce Vary the DC supply that is connected to JU600. 
While this change is made, the spectrum analyzer 
(or o'scope) should indicate a change in vVvco 
frequency . 


e. If the frequency changes, you now need to apply a 
CONSTANT DC potential to the steering line. Watch 
the spectrum analyzer (o'scope). If the frequency 
varies, the problem is in the VCO section. If the 
frequency remains constant, the problem is in the 
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synthesizer section. 


(If the problem is in the synthesizer section.) 
Keep the constant DC source connected to P600/J600. 


a. Using the spectrum analyzer (o'scope) monitor the 
output of the Prescaler (U601-3). This should be 


approximately one-third the VCO frequency. 


b. Monitor the inputs to the Divider IC (U602). 
ls pin 25: approximately one-third the 
frequency. 
Ze pin 2: 14.4MHz from the Reference Oscillator. 
ce Monitor the ouputs of the Divider IC (U602). 
ine pin 9: Loop Out: 5KHz or 6.25KHz (different if 


a special product) 


a) The Loop Out pulses should change if the 
DC supply is’ changed. This change 


indicates U602 is dividing properly. 


Pa pin 5: Ref Out: 5KHZ or 6.25KHz (different if 


a special product) 


a) This should be steady! It indicates the 
Ref Oscillator's 14.4MHz is being divided 


properly. 


* IF EITHER PIN 9 OR PIN 5 DO NOT PROVIDE PROPER 


INDICATIONS, REPLACE THE DIVIDER IC (U602) 


ae REFERENCE VOLTAGES CAN BE FOUND IN THE SYNTHESIZER 


TAB TABLE 3. 


Monitor the inputs of the Phase Detector IC (U603). 


The Phase Detector is the noisest and the high 


failure IC in the Synthesizer section. 


ite pin 2: Ref In: should look the same as U602-5. 


26 pin 23: Loop In: this is a differentiated Loop 


Out signal (U602-9). 


e. Monitor the waveforms around the Phase Detector IC 
while varying the DC supply. For the Phase Detector 
IC to check good, U603-17 Ext PNP Base, should 
switch high and low when the DC supply is switched 


between its limits. 


e _ 


(pt 


biidt-sno stotenixorgqs 2 ake a a ; 
.Yotevpet? 
eliload eons1e%e8h Bat met2 SHMd.$L of Atq. SS ayo!) 
| 
090 rehivid oft te asvque ad? tosinoM 3 
e1BTTILb) sHlet.h zo SHAS 1700 Goal 7@ nig i ae 
(jowhotg fsinvega s 
epnacd votia eselua 3290 qool edt (@ 4 
ari Sspnedms al -ylaqeus” 3G 
‘Iyeaqo | ‘ Sivib ©oau estantoanl i 
I 3H } yo sHH@ :3uQ@ Yow 12 miq” «Sf i 
(jouvboerq L[sloaqe s 
a [bani 21 tybseasve ad Sivoiia aint (s 
T tied @k SHAMS. SI tote/1 .19a0 IeH 
: . yireqoig so 
c AW TOM O04 2 BPD dO @ MIG SSWTTA SI a 4 
S000) SF AMGIVIG ANY SIAITSs \SMOLTADTAME - Pe 
SHTMYS WE. UT CMD aa WAD:é eIDATIOV 3DMBISINA | A 
7 +f LIGAT GAr 
aU} OX wotoszeat esadtt at? io esugni ety tosineM 8 - 
siy bons Javsetom off a: a6toated eustd ent. . f 
noitoes vexivedinys eds al SI exits? . i 
2-S0aU 2e¢ ames of? Aool Bivoda tal leh tf aiq §6.f- 
betsitide1e$tis 6 ab sind ent good sts at + us 
(2-03) lanpia z Pi 
> a 


aI 


vbivoena i 
bavisd i wa ‘a Viqquae od ‘vie ede wos brs 


( moltose 10% hesdsirya edt nd wi 
~O0ST\ 0029 oF besoeaas ‘so108 = Saatanoo | 


ot syodiaqgs leqevd's) soacfaris murtoogs 
: .(&-£090) telsoretd 


biluoda eialt 


ri 


"O32 


yorsupet® OOV od trintt-sne yletsalsozgds:. 


. ($000) Dt seblbvid ett of aduqni edd bpatneran i 


G49 34g 


‘a 
me 


9290 e@asdid elt Savors sortotevayv PYst) soshaom 
o}eeded be 2, oly 20% .yiqque 50 edz elinw 
ti-£030 \Booe 


e ous <8 ot 


s 


The above checks should get you to the problem circuitry. The 
IC's are not always the bad component. The following IC's, 
however, have been known to fail more than others in the 
synthesizer section: 


1. 


Prescaler (U601): If it fails the radio is usually able 
to lock up on a frequency. This frequency is normally in 
the range of 800KHz to 1.5MHz! 


Divider (U602): If it fails the output Loop Out waveform 
will not change when the DC supply is varied. The 
dividers do NOT divide. 


Phase Detector (U603): If it fails the steering line 
voltage will cause the VCO to be tuned to the wrong 
frequency. When the DC supply is varied the Ramp Cap 
Voltage (U603-24) will not vary. 


All the above IC's are soldered in, not socketed. It is 
recommended that the sockets should NOT be replaced when 
replacing the IC. Socket CORRESION is ALWAYS a problem! 
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FREQUENCY SYNTHESIZER VARIABLE POWER SUPPLY 


OPEN LOOP TEST 


In order to perform the open loop test a variable power supply is 
needed. A simple variable power supply can be constructed using a 
100K ohm resistor, 9 Vdc battery and some jumpers as shown below. 


In the synthesizer section of the technical manual it is recommended 
that a 1K ohm resistor is placed in series with the variable voltage 
source. Using the 100K ohm potentiometer we have not had to use 
the 1K ohm resistor. 


PART NUMBER: R1 18-82787K08 


V2 To VCO 
V1 9. 
Se re eS 4 Vic 100K 
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EXAMPLE SFT-UP—I0 MONTTOR-FREQUENCY. 
. ieee ens ETS TANT 
FUNCTION. 


A= CONNECT ANTENNA TORE-INZOUT 

B.SET..FUNCTION SWITCH TO MONITOR AK 
DISPLAY TO GENZMON MIR- 

C_ SELECT FREQUENCY FROM MEMORZY— 
TABLE “OR ENTER DIRECTLY “FROM 
KEYBOARD. . 

D_READ FREQUENCY ERROR AND_DEV= 
ATION AND LISTEN TO RECEIVED AUDIO. 
FROM INTERNAL SPEAKER-OR-VIEW 
ON_MODULATION “OSCILLOSCOPE 


es: 


Frequency Range: 1 MHz to 999.9999 MHz 
Resolution: 100 Hz 
Input Sensitivity: 1.5u.V for 10 dB EIA Sinad 
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AM Modulation Measurement 
Range: 0 to 100% 


Os 
(narrow band +6 kHz mod. Accuracy: =5% of full scale 


acceptance) or 7uV for 10 
dB EIA Sinad (wide band 
+100 kHz mod. acceptance) 


Deviation Measurement 
- Range: 1, 10, 100 kHz full scale 
Peak Deviation Limit: Set via keyboard to 


100 Hz resolution. 
Audible alarm. 


“It’s san off- the- “air monitor. 


a the Monier ace the ae eee 

~ receiver frequency, frequency error and in- » 

- coming signal modulation levels. Sensitivity . 
~ is 1.5 microvolts. For FM receive, the audible 
- deviation alarm limit is also displayed: Fre- 

--quency error and Modulation indicators are 


es ‘ qutoranging simultaneous analog anddigital - 


4 Breen tational The coe may be switched ® 
--to observe modulation waveforms on the 
~ large 8 cm x 10cm oscilloscope display. The 


Monitor mode may also be used for receiving 
WWYV or other frequency standard transmis- . 
sions allowing direct calibration of the 

’ System Analyzer time bose oe 
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SYSTEM ANALYZER 
SONITOR: ne . » 461.5750. mez: 
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EXAMBLE:= FM RADIO SET-UP FOR TRANSMITIFR POWER, 
FREQUENCY, AND. DEVIATION MEASUREMENT. USING... ~POWER™ 
MONITOR ”* FUNCTION 


A. CONNECT RF IN/OUT TO RADIO ANTENNA CONNECTOR... 

A-SET FUNCTION SWITCH TO PWR MON AND DISPLAY TO. GEN/MON MIR. 

0. SELECT FREQUENCY FROM MEMORY TABLE OR ENTER DIRECTLY. 
‘FROM. KEY BOARD 

D..KEY TRANSMITTER AND READ POWER OUTPUT, FREQUENCY. ~ 
ERROR AND MODULATION LEVELS 


Built-in RF Wattmeter 
(Autoranging display) 
Frequency Range: 1 MHz to 1000 MHz 
Power Range: .2 watts to 125 watts 
Accuracy: =10% 


It’s a power monitor. 


-- The paver Monitor mode is provided toallow - - mG eal Wartmeter input i is also provided 
-_. simultaneous transmitter power, frequency ._ . for on-screen displays of simultaneous for- 
error and modulation measurements with . ward and reflected power sensed by Motorola 
separate autoranging digital and analog _ ST-1200 Wattmeter elements. 
meter-bar displays. The internal 125-watt . Note that a single RF connector is used ih 


_load is used for terminating the transmitter. . . both Generate and Monitor functions. | 
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EXAMPLE=LOCATING INTERFERENCE WITH BUILT- 
IN_SPECTRUM_ ANALYZER. 


ZCONNECT ANTENNA TO RF IN/OUI-CON= 
NECIOR. 

BOSET FUNCTION SWITCH TO GEN._AND 
DISPLAY TO SPECT. ANALYZER. — 

IDSELECT. CENTER FREQUENCY FROM MEMORY. 
TABLE OR ENTER DIRECTLY. FROM KEYBOARD. 

DADIUST DISPR/SWEEP CONTROL FOR DE= 
SIRED SPECTRUM SPAN 

—- ADJUST STEP ATTENUATOR /F REQUIRED 
IO REDUCE SENS/TIVITY_OR_SET~ 

| RECEIWE SIGNAL LEVELS. . 

NOTE: THE SPECTRUM ANALYZER ALSO WORKS 

JIN ROWER MONITOR MODE FOR TRANSMITTER 

TESTING WITH THE BUILT-IN 125..WATT™ 

DUMMY LOAD. 


= 75 dB, —105 dBm to +20 
dBm with step attenuator 

Frequency Range: 2 MHz to 1,000 MHz 

Full Scale Frequency Dispersion: 

; Adjustable between 

1 MHz and 10 MHz 


Dynamic Range: 


i —————————————E—e—eee 


-_. The significant advantage of spectrum 

_ visibility is provided to the Motorola Com- 
~ munications System Analyzer user through . 
_ the integral Spectrum Analyzer Function. 


~ - Center frequency is determined by keyboard - 
entry and is displayed to 100 Hz accuracy. An - 


-. RF Scan feature also provides tuning of the 


_itsa spectrum analyzer. 


‘Spectrum Analyzer center frequency at 
-selectable rates from 500 Hz to 5 MHz per 


second. The display width is continuously 


variable from | to 10 MHz and the use of the 


internal step attenuator allows maximum 
flexibility for on and off-site measurements. 
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GENERATOR AND SINAD METER, 


A CONNECT. RE-[NZOUT 70 MOBILE-RADIO 
ANTENNA CONNECTOR AND MULTIPURPOSE 
MEASUREMENT INDUT.. IO RECEIVER. 
AUDIO-OUTPUL.” : 

EL SET FUNCTION SW/TCH.TO GEN. ANID 

_ DISPLAY TO GEN/MON MTR. 
C. SELECT FREQUENCY FROM MEMORY~ 
_ JABLE/OR ENTER DIRECTLY FROM KEYBOARD 

D. ADJUST... KHZ-LEVEZL FOR 3.0 KAZ 

_ DEVIATION AND RF LEVEL-FOR 12 DE 
SUNAD INDICATION. - 

Ez READ-RECEIVER SENSIIIVITY IN 

_ MICROVOLTS. OR_ DBM. 


Frequency Range: 10 kHz to 999.9999 MHz 
Resolution: 100 Hz 


Output 


Harmonics: 


aos] OZQ|.0 & 


IV to 1 VRMS(-127dBm to +13 dBm) 


Spectral Purity 
Spurious: s —40dB 
= -15dB 


Frequency Modulation 
Deviation: 0-50 kHz peak 


Modes: Internal, external, microphone or 
all simultaneously 
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IRANSCEIVER 


Amplitude Modulation 


Range: 0 to 80% with +10% full scale 
readout accuracy 


External/Internal 
Frequency Range: 5 Hz-10 kHz (+1 dB) 


Modes: Internal, external, microphone or 
: _ all simultaneously 
Double Sideband Suppressed Carrier 
Carrier Suppression: = 25 dB (1 MHz-500 
MHz) 
SINAD Meter 
Input Level Range: .5V to 10 VRMS 
Sinad Accuracy: +1 dB at 12 dB Sinad 


lt s a signal generator and sinad meter. 


Bhan Pere chnga an FM, AM, cw or DSBSC = 


“signal, the display provides a complete sum: . 


*:mary of all parameters. The carrier frequency, 

. - RF level in volts and dBm, deviation or percent 
modulation and Private Line (PL) or Digital 
Private Line (DPL) code selected are all shown. 
Generated modulation waveforms may alter- 

nately be displayed at the touch of a button and - 


simultaneous test tone and microphone audio -~ 


equation of the signal generator is possible. 


The Senence carrier ces is ee 


apace selected and may be automatically. 
‘-tuned up or down at a variable rate by using - 


the RF Scan control. In addition,.an internal 


‘SINAD meter is active in the generate mode 
allowing this effective receiver performance 
-. -measurement in one easy step. The SINAD - . 


and Modulation indicators are autoranging 


“and provide both digital and analog ° ‘meter- 


bar” readouts. 
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) SAMPLE? MEASUREMENT .OF Ti RANSMITTE. D-'PL" TONE BY MONITOR” 
WITH_INTERNAL FREQUENCY COLINTER_ 


A” CONNECT. ANTENNA TO_RF. IN/OUT. CONNECTOR AND_MUITIPUR POSE 
MEASUREMENT. INPUT _TO.. MONTTOR DEMOD OUT” 

BOSET_FUNCTION SWLICH TO MONITOR AND_DISPLAY "TO FREQ. COUNTER. 

- COSELECT RF FREQUENCY FROM MEMORY-TABLE- OR ENTER “DIRECTLY. 


FROM KEYBOARD ANO-KEY TRANSMITTER WITH PL MODULATION 
Frequency Range: 10 Hz to 35 MHz 


AY 
Input Sensitivity: f 
DREAD PL. FREQUENCY ‘ON COUNTER: DISPLAY BETER ONE FULL np S OMRON ee ee 
GATE PERIOD. 35 MHz 
tt Sa frequency counter. 
ae | A eras inne. Creer mode is prpeietie Oya lution of 0. 1 Hz. The Counter function may be 
” measure frequencies between 10 Hz and35.-—-_~— selected while the analyzer continues to 
... MHz. The auto-ranging display presentsa  . ~~ function in basic HAM or Generator 
- _ full five-digit readout, with ¢ a maximum reso- | lel este) modes. 
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MOTOROLA’ 


xz CONNECT BE IN/OUT TOANTENNEC CONNECTOR - CONNECT-DEDBE 
TO_MULTIPURPOSE MEASUREMENT. INPUT “AND CONNECT MDD-OUT™ 
_ TKHZ “TEST TONE —TO-TRANSCEIVER AUDIO INPUT. 
B Satie ee Se 70 PW MOISE BUT =INCOUMEIOED) 
AND “DISPLAY—TO-SCOPE-AT 


Screen Size: 8cm x 10cm 
Frequency Response: DC to .5 MHz 
External Vertical 
Input Ranges: 10mV, 100mvV, 1V, 10V 
(per division) 
Sweep Rates: tus, 10us,.1ms, 1ms, .01S, 
.1S (per division) 
Sync: Automatic or adjustable level 
triggering 


be ae : ee | “Itsa an oscilloscope. 


2 ~ 


"The largess -screen disploy i is dah Srenis. as a “sources. neraay varices sources Perorce 
5 -a separate fully calibrated 500 KHz oscillo-.- .~ .modulation waveforms or monitor IF output 
$ . : '~. scope. ‘Vertical and horizontal inputs are _. oe - . display. Horizontal sweep is automatic or 


“ONES between external and internal - a Meets oOs) at adjustable levels. 
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Ev ALARN 05.0 KHZ BAT 0.0 ¥ 


=—1% of full scale =1 leas’ 
significant digit 


DC Accuracy: 


. FROM KEYBOARD. AC Accuracy: +5% of full scale 
DZ READ VOLTAGE ON DISPLAY. “ATOR DCMODE-SELECIABLE-VIA~ AC Bandwidth: 50 Hz to 10 kHz 
KEYBUAED: Scales: 1, 10, 100, 300 volts full scale 


ult sa digital voltmeter. 


; The Wehee Communications Seen Ae ae Bieninved ar those units eee 4 with the 
-:.> Analyzer contains a general purpose three © _— optional battery pack, continuous battery — 
+...» . and one half digit, AC and DC-Voltmeter. The’ - voltage monitoring is presented on the -. 
’. display providesanautoranginganalogand ~ display. Like the Frequency Counter function, 
- digital presentation of AC or DC voltages.In © the DVM function is available simultaneously 
addition, the dBm equivalent of the AC _. . with the basic Monitor and Generator 


ce voltage across 600 ohms is simultaneously g pperciing modes. 
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CENTER FREO- > 466.9250 maz 


EXAMDIET SWEEPING RECEIVER RESPONSE FROM: ANTENNA TO-IE-IEST 
POINIUSING- EXTERNAL “RE DETECTOR PROBE 


ie SELECT-CENTER-FREQUEAL Y-FROW- MEMORY-TABLE-ORENIER-DIRECILY ‘tape: 
‘ . FROM KEYBOARD. : Sweep Width: 10 kHz to 10 MHz in two 
iabl : 
D ADJUST: OSCILLOSCOPE: VERT—CONTROLFOR-DESIRED” TRACE. | aa gale 
ae The RF (eteee: can i See eT a: am “AC: or rDC scope, ‘the sweep Barer is auto- 
for Automatic Sweep operation. Thesweep —_- matically coupled to the scope horizontal . 
» 2. width is continuously variable overthe - _. ~-input to facilitate asweep display. By using | 
~~ ranges of 01-1 MHzand1-10MHz. . ~~» » anexternal RF detector, bandpass filter and 
*_ When the function selector is in the sweep cavity responses can be clearly displayed. 
position with the display mode selected for. ew ee Fidel mit essed. | 
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22 RF Memory Table. An internal, non-volatile’: . _- Tone Memory Table. The Tone Memory mode 


~ ‘memory provides storage and display fornine ~~ - displays pre-programmed time intervals for all 
‘user-programmable RF frequencies and their © - > standard Motorola Two-tone Sequential paging 
~~ corresponding Private Line (PL) or Digital Private. systems. The remaining four timing sequences 
- Line (DPL) codes. Each frequency can be entered . can be user-programmed based on specific 
or changed by use of the keyboard. During ©... +=requirements. Desired frequencies for Two-tone ~ 
“Communications System Analyzer operation, the © paging, Private Line (PL) and Tone-Remote Control 
memory provides one-button recall which sets are entered via the keyboard and displayed in 
- operating frequency for any mode. - se ‘the space provided. All operator entered data is 


placed in non-volatile memory andcanbe 
~ changed at any time. Any tone signaling code 
generated by the Communications System" 
_- Analyzer is available at the Modulation output 
~. jack in addition to being used internally to - 
. modulate RF signals. a ee 
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Set up a siatic-free werk Grec for nhancling MOS components. Kit includes 
floor and tacle mai, wrist siicp ond two ground cores, or buy compcnenis 
seporciely. One mecgonm resisior in wrisi sircD protects worker. 


Part Number Description Price ible’ 
01-80386A82 Anti-Static Kit $233.85 
66-80387A95 . Siatic Control Tapie Mct, 2” x 4” 4.45 
 66-80387A9S Static Conirol Fioor Mat, 4” x 6” 192.75 
)) 66-80387A97 Floor Mat Groune Cord, 15’ 13.65 
“ 56-80387A98 Table to Ficor Mat Ground Cord, 5’ 10.25 
12-80385A59 Conductive Wrist Sirco, 5’ coil cord 24.25 
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Trim the leads of a IOPF, NPO, dise ceramic capacitor to within the? ach 
of the capacitor body. As shown, a length of shrinkable tubing over the 


capacitor body will make handling easier. 


One at a time, bridce each transistor base-emitter junction with a IOPF 
Gscecittor, wnile the transmitter Is keved. if cheecrenSistors fs good the. power 


Surout of the stage will drop significantly (orearer than 202). “lfeths 
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Surface Mounted Component Rework Station 


Fastest and easiest system available for removing and remounting surface mounted and 
leadless components. Rugged, heavy gauge aluminum construction. Slide-out tray 
provides X-Y-Z axis control and accepts PC boards up to 16” X 20". Separate temperature 
controls with precise top and bottom meter readouts. Hot air is directed on the leads, not 
the components. Interchangeable heat focus heads remove and remount the component. 
Comes complete with 2 small vacuum pick-up tips, 2 large vacuum pick-up tips, 3/8" 
lower air tube restrictor, and lower air tube shut off plug. Order heat focus heads 
separately. 


Part Number Item 


RSX-4057A Surface Mounted Component Rework Station, 120 VAC. 

RSX-4058A Surface Mounted Component Rework Station, 220 VAC. 

Accessories: 

01-80320B54 Spare Parts Kit. Consists of 6 large vacuum tips, 6 small 
) vacuum tips, High temperature grease, 1 Light bulb, 1 
/ vacuum tube assembly,and 1 upper and 1 lower heater 

elements. 

66-80322B65 | Small vacuum pick-up tips 6 ea/pk 

66-80322B66 Large vacuum pick-up tips 6ea/pk 

66-80322B67 Anti-seize high temperature nickel grease 

66-80322B68 Replacement high intensity light bulb 

01-80320B86 Vacuum tube assembly w/wire stiffener 

66-80322B69 Upper heater element w/connector 

66-8037 1B72 Static dissipative flux dispenser 
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Communications Parts Division 
1313 E. Algonquin Rd. 
Schaumburg, Il. 60196 
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STX 


MTX-800 


MOBILES 
SPECTRA 


66-80334B48 
66-80334B52 
66-80335B53 
66-80334B54 


SYNTORX 9000/S000E 


MAXTRAC 100,300, MARATRAC 


66-80334848 401, 1405 
66-80334B51 u402, 1403 
66-80334B52 404 
66-80371B23 3, u45 
66-80370B53 502, 19730 
66-80370B54 11, 14,101, 1301, 1400, 1500, 1522, 1601, 
u602, 1700 
66-80370855 520 
66-80370B856 521 
TRUNKING OPTION BOARD 
66-80370B54 3 
66-80370B55 1 
66-803570B56 2 
66-80371B23 10 
66-80370B60 u4 


IPTION IGNATION 


405, 1406, 1.407, 1.408, 1411 
u402, 1403, 1404 

401 

409, 1410, 1412 


MDC SIGNALLING OPTION BOARD 


66-80370B55 
66-80371B23 


66-80370B60 © 


66-80371B24 


- 66-80370B52 


66-80370B55 
66-80371B23 


3 
2 
1, 14, 15, ns 
6 


803 
uw802 
4601,1.603 etc (all SO 8's) 


Heat Focus Head Cross Reference 
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| __. SPRIVICE AIDS 
SYNTOR X 9000E MOBILE RADIO 


: following Service aids are available through Motorola Communications & Electronics Parts 
facilitate servicing of the SYNTOR X 9000E Mobile Radios. Please contact your Area Paris 
| Manager for price and delivery. 


FIELD PROGRAMMING W FIELD PROGRAMMING “Sy 
| Model No. . Description Model No. Description 
SYNTOR X 9000E RADIO SERVICE RVYN-4010A 9000E RADIO SERVICE SOFTWARE 
| SOFTWARE for SX 9000E ON 3 1/2 IN. DISK - Operates on com- 
The 9N00E Radio Service software puters’ with 3 1/20in-efloppyr disk 
is designed to operate on the IBM PC, Rae drives. The software and monua's 
| XT, or AT family of computers. It Is for ox 7000 provide the user with capability NG 
suggested that one of these computers changing @ the gracio,s.. iréqnency, 
be used as the Programmer. IBM options and moce names. 
: DOS 2.0 or higher, an RS232 
Asynchronnous Serial Commeunicaiion RVN-2009A _S000E.RADIO. SERVICE SOFA WARI: 
Adapter, and RAM memory of 256 for SX 9000E° on 5. 1/4 IN. DISK. - ae ae nt na 
: bytes minimum are necessary for Hille cite salicaria Te 
Pee es R-2007A drives. The software and maninl: 


: T= for SX $000 roviderthe suser With -cacabiiicy ai 
Been sssA74 RADIO INTERFACE SOX (RIB) Pi i Bhd var ce ae 
: Voltage leve! Sait ifter to en2die Gis anging the KACVORS sTECUeucy, 

, ' j mode names. 
communications between the radio opuons and moce names 


and the computers RS232 Serial 


J Communication Adapter. SERVICE MANUAL we 
yey ea eM pct COMPUTER DiEstacz Caste mies odel No Agia OM 
for SX 9000E Used to connect the computer's RS232 
es ae-,,, ASyNehronous Serial Communi- 6SSO101W62 9000E SERVICE MANUAL 
ae cations Adapter to the RIB (01- 
eo 80353474). SER IGh 005s imines 
Model No. Description 


: 
01-90357A64 IBM PC-AT COMPUTER INTERFACE CABLE 
ior “$x 9000E Used to connect the computer's RS252 
) ‘ m 
Bieeoss7Ace Asrretintes (sith, Connint 
ior SX 9000 a ; 
80353A74). 


RSX-3057A UNGAR HOT AR BONDER 
Instantaneoous pinpoint soldering 
and repairing of hyorid circuits. 
Provides precision controlled spo 
heating for fasi and easy repairs. 


... 3475 RADIO INTERFACE ACCESSORY OPTIC BoaRP EXTEN Df i85 
RIB CABLE - Used to connect the 
: radio to the RIB box (01-80353A74). 30- B00S2 KO) Single Ravens 


3O-BCOS2KOG Vevble Ribbon 
RPX-4719A SOFTWARE LICENSING PACKAGE 
Contains software licensing agreement, 
software ordering forms, and a list of 
available software. This kit must be 
ordered prior to software ordering. 
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SERVICE AID LIST 
YNTOR X 9000 MOBILE RADIO 


The following service aids are available through Motorola Communications & Electronics Parts 
to facilitate servicing of the SYNTOR X 9000 Mobile Radios. Please contact your Area Parts 
Manager for price and delivery. 


FIELD PROGRAMMING W 


Model No. Description FIELD PROGRAMMING wy 


SYNTOR X 9000 RADIO SERVICE Model No. Description 
HARDWARE RPX-4719 SOFTWARE LICENSING PACKAGE 
The 9000 Radio Service software Contains software licensing 
is designed to operate on the IBM PC, agreement, software ordering forms, 
XT, or AT family of computers. It is and a list of available software. This 
Suggested that one of these computers kit must be ordered prior to ordering 
be used as the Programmer. IBM any software. 
on, SecA de ECT AA RRS, RVN-4003 9000 RADIO SERVICE SOFTWARE 
Asynchronous Serial Communication ON 3 172 IN. DISK - 0 
: - Operates on com- 

Adapter, and RAM memory of 512K : ‘ cf. 

ae puters with 3 1/2 in. floppy disk 
bytes minimum are necessary for dri 

ves. 
programming. The software and manuals 
provide the user with the capability to RVN-4007 99000 RADIO SERVICE SOFTWARE 
Change the radio's frequencies, mode ON 5 1/4 IN. DISK - Operates on com- 
names and other radio parameters. puters with 5 1/4 in. floppy disk 

drives. 
01-80353A74 RADIO INTERFACE BOX (RB) 

Voltage level shifter to enable SERVICE TOOLS ww 
communications between the radio 
and the computer's RS232 Serial Model No. Description 


Communication Adapter. 


RSX-4057 HOT AIR BONDER 
For instantaneous pinpoint soldering 
and repairing of hybrid circuits. 
Provides precision controlled spot 
heating for fast and easy repairs. 


30-80369B71 IBM PC/XT COMPUTER INTERFACE CABLE 
This 25 pin cable is used to connect the 
computer's RS232 Asynchronous Serial 
Communications Adapter to the RIB 
(01-80353A74). 


30-80369B72 IBM PC-AT COMPUTER INTERFACE CABLE SX-4044 = ADJUSTABLE TORQUE DRIVER SET 


This 9 pin cable is used to connect the ais 
computer's RS232 Asynchronous Serial 
Communications Adapter to the RIB 01-80320B16 MAGNETIC SCREWDRIVER SET 
(01-80353A74). : | WITH BITS 
01-80353A75 RADIO INTERFACE ACCESSORY INSERTION AND EXTRACTION TOOLS 


RIB CABLE - Used to connect the 


radio to the RIB box (01-80353A74). 66-80163F01 Used to remove VIP connectors from 


the control head. 


66-80371B14 Chip carrier extraction tool for MDC- 
1200. (Required to change software). 


39-84257L01 VIP CONNECTOR-FEMALE CONTACT 
09-80080L01 SHORTING PIN 
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SERVICE AID LIST 
SYNTOR X 9000 MOBILE RADIO 


The following service aids are available through Motorola Communications & Electronics Parts 
to facilitate servicing of the SYNTOR X 9000 Mobile Radios. Please contact your Area Parts 
Manager for price and delivery. 


CONVENTIONAL ACCESSORIES W TRUNKING ACCESSORIES wy 
Model No. Description Model No. Description 
SPARE ACCESSORIES GROUPS RPX-1029A TRUNKING SPARE ACCESSORIES 
Provides all radio accessories GROUP 
including mounting plate. Provides all trunked radio 
(Excludes antenna and manuals). accessories including mounting 
plate. (Excludes antenna and 
RPX-1026A SPARE ACCESSORIES GROUP manuals). 
RPX-1025A SECURE CAPABLE SPARE LO 3 SPARE CONTROL HEAD 
ACCESSORIES GROUP 
H1071A SMARTNET SPARE MEMORY MODUL 
H1077A SPARE CONTROL HEAD-32 MODE geicgides tminking code plug 
(Requires trunking control 
H1110A SPARE CONTROL HEAD-64 MODE number). 
HKN4241A RADIO POWER CABLE H1072A PRIVACY PLUS SPARE MEMORY 
MODULE 
HKN4256A SECURE CAPABLE RADIO POWER Provides trunking code plug 
CABLE (Requires trunking control 
number). 
HKN4241 RADIO POWER CABLE 
CONVENTIONAL » 4 
SERVICE MANUALS 
Model No. Description TRUNKING 
. SERVICE MANUALS ‘W 
68-80100W94 9000 SERVICE MANUAL : 
Model No. Description 


68-80101W95 
68-8 1060E05 
68-80100W45 
68-81044E40 


LOW BAND MANUAL 
VHF MANUAL 

UHF MANUAL 

800 MHz MANUAL 


68-80100W89 


68-81066E80 


9000 SERVICE MANUAL 


RADIO MANUAL 
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1. GENERAL 


The following recommended transmitter instal- 
lation and test procedures are suggested for vehicles 
with electronic anti-skid braking systems. 


2. INSTALLATION SUGGESTIONS 


Locate the braking modulator box in the vehicle. 
The braking modulator box is located in the trunk in 
Chrysler Corporation cars and either in the trunk or 
under the dash in General Motors and Ford Corpora- 
tion automobiles. A service manual may be helpful to 
aid in the location of the braking modulator box. Per- 
form transmitter installation in accordance with the 
following recommended procedures: 


e If the braking modulator box is mounted on the right 
side of the vehicle, mount the transmitter on the left 
side of the trunk to give it as much space as possible 
between the braking modulator box and the transmit- 
ter. If the braking modulator box is mounted on the 
left side, reverse the procedure. 


Use the shortest practical length of Motorola coaxial 
cable. 


The antenna should be mounted on the opposite side 
of the car trunk from the braking modulator box. 


Route all cables along the center or on the opposite 
side of the vehicle from the braking modulator box. 


Do not operate the transmitter while the vehicle is in 
motion with the trunk lid open. 


3. TEST PROCEDURE 


This test is divided to cover several different types 
of interference. Disturbance of the electronic anti-skid 


device can usually be detected in several different ways 
concerning the vehicle’s braking system, i.e., by the 
lights, any irregular audible sounds, any change in the 
performance of the braking system itself, etc. 


During Checks | through 6, however, none of the 
above conditions should be observed if the radio set is 
properly installed. 


Check 1. With car stationary (gear selector in PARK) 
and the engine running at a fast idle, key (turn the car- 
rier on and off) the transmitter with and without 
modulation with your foot off of the brake pedal. 


Check 2. Repeat the preceding with your foot on the 
brake pedal. 


Step 3. When making this test, while the car is sta- 
tionary, allow at least 2 car lengths, and possibly even 
more, of clear area in front of the vehicle. With your 
foot on the brake with just enough pressure to keep the 
vehicle from moving, place the car in a forward gear 
with the engine at a fast idle, then key the transmitter 
with and without modulation. 


WARNING 
Disruption of the anti-skid braking 
system may cause the vehicle to move for- 
ward in addition to the lights and audible 
sounds mentioned above. 


Check 4. Driving at a moderate speed (15-25 mph) 
with your foot off of the brake pedal, have an assistant 
key the transmitter with and without modulation. 


Check 5. Repeat Step 4 with foot slightly on the brake 
pedal to turn on the brake lights. 


Check 6. While making a moderate deceleration stop 
from 25-50 mph, have an assistant key the transmitter | 
with and without modulation. 
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TRUNKED SYNTOR-X 9000E 
MOBILE RADIO 
LAB 


CONTROL HEAD OPERATION 


more 


II. 


The purpose of this lab is to acquaint you with some of the 
common control head buttons; and how to properly operate then. 


Description: 


A. 


B. 


D. 


Alphanumeric Display: 11 characters (field programmable, 
common English names.) 


Keypad: numbers 0 through 9, star and pound. Permits 
entry of a specific desired mode, phone number ( if 
programmed for the phone option) etc. Also has dedicated 
buttons which will be explained later. 


Mode (Pre-programmed combination of operating parameters) 


Trunking: System/Fleet/Subfleet combination and 
a time-out-timer value. 


Conventional: transmit and receive frequency pair, 
an associated squelch code pair and 
time-out-timer value * 


Standard Feature buttons: (located above the alphanumeric 
display) One to six buttons may be located in this area. 
(button and position is determined by field programming. ) 


Standard buttons: (located below the alphanumeric 
display) 


(Ensure the following connections have been performed.) 


1. Connect the radio cable to the "radio" portion of 
the back receptacle. 


2% Connect the speaker wires to the speaker receptacle 
on the radio cable. 


Button Operation: 


A. 


ON/OFF: (located on the bottom plane right side) 
a. OFF: slide to the left 
at ON: slide to the right 


TURN THE RADIO ON: The radio should display the words "self 
check" then display the name of the preprogrammed "Home" mode. 


Rocker buttons: 


i. 


MODE UP/DOWN: 


b. 


Normal Operation: used to sequentially scroll 
up or down through a preprogrammed list of 
modes. The mode list will wrap around in either 
direction. 


Configuration State: used to scroll through 
preprogrammed option lists. 


VOL UP/DOWN: used to sequentially increment through 
0 to 15 volume levels. It will not wrap around. 


Buttons: 


HOME: Operation 


b. 


Press: radio goes to preprogrammed mode. 


Press and Hold: displays shows "MODE 3 
(1) Use key pad to indicate desired mode 
(2) Use SEL button to select the desired mode. 


(This is convenient, for example, if the radio 
is on Mode 1 and the operator wants to select 
Mode 30. This is much faster than scrolling 
through each mode.) 


SQUELCH (SQL): 


Press: display shows 
(1) "MONITOR ON": permits channel monitoring 


(2) "MONITOR OFF": disables the coded squelch 
(Taking the radio off hook accomplishes 
the same thing.) 


Press and Hold until the beep sounds: 
(Configuration state) display shows selected 
squelch level. 


(1) Possible squelch levels: 0 (unsquelched) 
to 4 (squelched) 


(2) Mode UP/DOWN and SEL: can be used to 
indicate and select desired squelch level 


(3) HOME: used to exit the configuration state 
(return to current mode) or wait 60 sec. 


DIMMER: 


Adjust brightness of the display. (Four 


different levels) 
(The default brightness is maximum brilliancy.) 


a. 
b. 
c. 
d. 


Press Once: less bright 

Press Twice: even less bright 

Press Three times: dark (for surveillance) 
Press four times: returns to full brightness 


Press: turns SCAN on or off 


Press and Hold until the beep_ sounds: 
(Configuration state) display shows SCAN list 


(1) Mode UP/DOWN: to desired mode name 


(a) 


(b) 


(Cc) 


(da) 


Add a mode: Press SEL 


i) once: assigns mode to Non- 
Priority 

ii) twice: assigns mode to Second 
Priority 


iii) three times: assigns mode to 
First Priority 


Remove a mode: 

as} select the mode you want to 
remove by using the keypad or 
Mode UP/DOWN button. 

ii) Press delete (DEL) 

Review the scan list: 

i) Press Recall (RCL) and hold: the 
current scan list is displayed, 
and the mode priority is 
indicated. 


Press HOME to exit the scan entry 
mode and scan will turn on. 


Nuisance Mode Delete: a Non-Priority mode may 
become too active. It can be temporarily 


deleted. 


While the mode is actively being 


scanned press delete (DEL). 


SCAN ENABLE: (field programmable feature) 


Permits the operator to decide in which modes 
have Operator Select Scan enabled or disabled. The 
radio would then have a combination of Mode Select 
Channel Scan and Operator Select Channel Scan. 


SCAN SQUELCH: (field programmable feature) 


SCAN: pressed: all PL/DPL channels in the scan 
list will become carrier squelch. 


a 


TRUNKED SYNTOR-X 9000E 
MOBILE RADIO 
LAB 


FUNCTIONAL TEST: 


TRANSMITTER TEST 


1 


2. 


cove 


Set the monitor to the mode's TX frequency. 
Set the monitor Function switch to MON. 


Put the radio into test: 

a. While the radio is in the off condition, short JU500 on 
the Personality board. While maintaining this short turn 
the radio on. Remove the short after the radio has 
entered the test mode. 

(There will be 4 test frequencies, F1-4, then 12 Factory Test 

frequencies, FT1-12. Usually F1-4 are the same as the control 

Channel frequencies). 


16 Rapidly keying and dekeying will rotate through all 
16 test frequencies. (You should hear an audible beep 
indicating the test frequency number. 


a. Slowly keying and de-keying will rotate through 
the transmit modes of the test frequencies. 
Refer to Maint. & Troubleshooting Tab page 6 
paragraph 2.6.Select the Low Speed Mode 
(example Fl LS) — 


Key the transmitter and speak loudly into the microphone and 
check the following information on the monitor crt screen: 


is a 
a. Power out in watts 4, S 
RUOL. 
‘eps Frequency error OM pe. 
° ° ° Be ] ie \ = 
C.. Deviation with 1KHz tone & LS >, | Cnr 


(less than 5KHz) 


If Adjustments are necessary, use the procedures in the 


Maintenance and Troubleshooting Tab of the Service Manual. 


Tx Carrier Deviation (Paragraph 2.3 Ref Osc Freq) 
Compensation (Paragraph 2.4 - Figure 1 on page 2) 


Deviation (Paragraph 2.2.4.3 Subaudible Connect Tone 
Plus Voice - Low Speed Mode) 


Transmitter Power (Paragraph 2.6) 


RECEIVER TEST 


1. 


System Analyzer: 

a. Inject the Rx Frequency to the radio's antenna jack. 

De Connect and O'scope between the SINAD BNC and the radio's 
SPRReHT SG LOW M(t —225 oo 7) 

c. Adjust the RF attenuator to -120dBm 


Radio: 
a. Adjust the volume until a SINAD meter reading is 
obtained. 


System Analyzer: 
an Adjust the RF attenuator step and fine adjustment until 
-12Dbm is indicated by the meter. 


Record the System Analyzer's RF output pak uv (Ref:0.25uV) 


é 


We acceot 7.04¢6 


I. 


Trunked Syntor X 9000E 
Mobile Radio 


Power Distribution 


A. 


Ensure the power supply is set for 13.8vde and the main 
red and black lead of the radio is connected to it. While 
the radio is off record the following points: 
ah Personality Board 

a.  dJ1-A rex 


b. P300-6 | ent tv, 


Ensure both the green and orange wires are hooked up to 
the power supply. Turn on the radio by sliding the on/off 
button left (9000 control head). 

1": Personality Board 


WVCY 
a. J1-6 or 7 ~ ibd 


ae Common Circuits Board 


an Measure and record the normal/under and over 
voltage readings at the test points listed 
below. Perform the "Normal" checks first, then 
the "Under Vdc" and lastly the "Over Vdc". 


Under Vdc Over Vdc 
Test Point Normal Shutback Shutback 
3300 - 1 4QyV ~2.5vdc __®2.5vdc 
3300 - 4 13,Sv x9vdc ____#19vde 
J300 S=9*2 S =1.5vdc =1.5vdc 
U1000B - 5 6.18 
U1000B - 4 2:87 
v1000c - 1 WAIT, 
v1i000c - 3 sa'9 
U1000A - 8 PASS 
U1000A - 10 | BS 
Q1004 Base (O04 


- 


01004 Collector_11U5 


U1000D - 14 S 


G 
ULOOODS—) (12 €. 


After you have completed recording the "Over Vdc" 
then monitor J300-4, decrease the power supply 
voltage until it measures the Normal J300-4 reading. 


PERSONALITY BOARD: 


A. 


Ensure the radio is in the ON position. 


MPU: 


Measure and record the information at the points 


TRUNKED SYNTOR-X 9000E 


below: 


U500-1:VSS 
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DIGITAL SECTION 


wou = 2 Oram 5 svc 


U500=2 (ass 


clock)4.9152MHZ 


U500=-64 :=B-clock-1.2288MH2 


given 


\ 
Yr 


Data: Ensure the radio is in the OFF position. Place the 


test probe on the desired test point. 
o'scope's CRT then turn the radio on. 


Watch Dog Timing Loop: 


Test: 


as 


ae 


she 


U500-6: Reset (held low to high) 


HYo00=2: 


U500-21: 


Associated IC's; 


Less 


Dis 


U504-1 & 


U504-20: 


US5S03—13% 


U503=-20: 


U502-14: 


U502-28: 


U501-14: 


USOT=1& 


U506—-1 & 


U506=16: 


Strobe(pulse at least every 20mSec) 


Test 


10: Ground 
VCC 

10: Ground 
vcc 

Ground 

VEC 

Ground 

28:7, VCC 

8: Ground 


vec 


Look at the 


yn 
™ Lie 
Rw: a 


Sm Soe 
~ ee 


Address/Data: 


(Should not change 


Océ 


dort. wes NOEL 


Unkeyed 
CC 


L412 


U,.93¥ 


wv, 


in receive or 


Keyed 


CG 


Serial Bus between Personality Board,Control Head & Option 


Reset 


14. U500-34 to 41 

15. ‘US500-43 ton5s 
EEPROM Write Protect: 
transmit) 

16. Q513 Base 

17. Q514 Base 

18. U502:23 or 27 WE 
Board (s) 

LO) se peel = 4eeOT 200 11 9s 

20. U500-9: Busy In 

PANES Paps ele iene diene ley hela! 

22. U500-10: Busy Out 

20 «0 Oed 2a Rxe Data 

245.0 40k liis POU Sm 

25. 3301-2: Tx Data 

26-0 SOl= 20cm Rx Data 

(set ik One Ol lve 


Busy 


My 


Unkeyed 
Va 


octunky 


7 wee 
Actwnd vy, 


\ 


Octy vy ty 


BT [ 
‘ 


Control Signals: (Transmit) 
Keyed 9.4vdc 


28. U500-28: K9.4vdc Enable O%W 
29. Q512 Base OoKy 
30. Q511 Base 9... 
31. P601/602-1 (Ovde or K9.4vdc) 1O2>v 
PA Enable Unkeyed 
32. Q505 Base “getty 
33. Q504 Base Cn & 
34. U500-27: PA Enable Ov 
35. 3300-5: PA Enable (Ovac) _OV 
Select a mode with PL or DPL. Monitor 


points with the radio keyed. 


36. 


U500-29 to 32 (PLBO to 3) 


Receive Control Signals: 


Sule 


38. 


29: 


40. 


41. 


U500-24: Detected PL (Inject Rx signal w/PL) 
U500-22: Squelch Decision(change Sql lvl) 

G 
u500-he Preamp Data (Digital Vol Attn) 


U500-26: Preamp Clock (Digital Vol Attn) 


U302-3 (Vol O=Ovdc, Vol 15=gvdc) 


+ 
i 


Yay 
(.5Vac). ea 


the following 
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FREQUENCY SYNTHESIZER 


A. 


B; 


Cc. 


D. 


Ensure the power is OFF. Remove the RF shields which 


cover the synthesizer portion of the RF board. 


Turn the power ON. 


Look at the Out Of Lock light. It should blink a few 


times then go out. 


Power Distribution: 
Record the voltage at the romevine points. 


17, 3602-17: 5vdc Sv 


a 3602-18: 9.6vdc iS fu 


3. U6E00-1: 9.6vdc ley 


4.  U600-4: Reg 8.6vdc =fePs 

Data Distribution: 

While keying and dekeying look for activity change 

the following points. 

U602 (Loop Divider) : ee 

ie Dini Qegivih chane- 8. pin 26 Og VE Ny 

Pie jemi 1h 4 9. pine 7 Adhvity chan ¢, 

+ “i + lo td ts A 5 

She pin 14 LOSe epinei? VeOIONich 
4 

4. pin 13 Lee pies RES Vit 

AGO) pw: hark 

ey Din 23 4 12. pin—1+9 Or & Ri 
(6.25KHZ feedback) 

6. — pin?24 uM 13.pin 20 


] 


’ 962 1,1 
fee pines 258 | mb 


at 


U601 (Prescaler): 
pines :C! 


Bhs 


pin 7:CO 


(Phase Detector) 


Dinea 
Dito: 
pDinws. 
pin 9: 
pin 5: 
Dire. 
DinwLe:. 
Signals 
D601=—7 : 


U6.0 233: 


U602=255 


U608-=3: 


U602-2% 


U602-9 


U603-23¢ 


U603—2: 


U603-15 


P650-2: Steering Line 


Synth Sync 


Low Band Width 


TSW 


RSW 


Freq Change 


Adapt 


Adapt 


ce ev et OLD handout with this 
(qx eracmemn 
(~. VCO»freges 3.) 


Ref Out: 


Ref In: 


Poe; 


TP64: 


: Phase Det Out 


(ovdesoresvdc) 


(= VCO freq + 3) 


PEO Oo}: 


leew hs I 


f 
ad FYVG 
Files Secs Eat, qr\ 
j 
tt . 


[ 
IM ms rant 


lotto hee er Ge 
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a ls rae 
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de te / f : me otto a4 
“OS lyn “EU ee 8 POD 
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GS “t 
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(7 
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Proact ~_ " 
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P600: Buffered VCO output (Tx freq + 2) GOISS @Q- —760),. 
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ls RECEIVER: RF SIGNAL PATH:Three methods 


A. 


Receiver Metering 


a hy Connect the meter cable (RTK-4043A) to the Radio 
Test Set (R1033A) 

** NOTE: The older Portable Test Set (81056) can be used 

with the TEK-37A meter cable.** 


one Connect the silver plug of the meter cable to J250 
on the RF Board. 


3. Refer to the metering chart on the Receiver 
schematic for approximate normal indications. 


Switch Approximate 

Meter # Positions Actual Normal Indications 

ys Rev. & Ref A DLyx 25uA 

an Rev. & Ref A _2Oxw«> 15uA Idle 
QQea -+t5SuA @ 20Dbq 

3. Rev. & Ref A _27%ucy 30UA w/ 2nd Inj 
S2U0 t2-3uA w/o 2nd Inj 

4. Norm. & Ref A _5aq 15uA 

5. Rev. & Ref B SBuac 20uA 


** NOTE: Remove power from the test set by removing the 
test set cable. This increases battery life. 


Signal Tracing: 


cL Adjust an RF signal generator for a 1lmV signal and 
into the antenna connector. 


Pa Use a mV meter or spectrum analyzer to record the 


following: 
Actual Approximate 
Test Point Indication Indication 
20 (¥250/L217) \COny 250mV 
21 (U250-1) | eed 60mvV 
ny wy" ; 
22 (U250-5) [RO WA 250mvV 


23 (Y253/C261) 5 2O span 750mvV 


24 (U251-1) HI Sse 250mV 


Signal Injection: The purpose of the section of the lab 
is to perform SINAD measurements starting from the 
Detector's input and working back to the antenna 
connector. The amount of signal injected should decrease 
as you progress to the antenna connector. 


1. System Analyzer: 

a. RF output using a TEK-10 probe to the following 
test points. 

b. O'scope between the SINAD BNC and the radio's 
SPKR HI & LOW 

Cr Adjust the RF attenuator for approximately - 
30Dbm. 

2p Radio: 

a. Adjust the volume until a SINAD thermometer 
(and digital readout) is displayed on the 
System Analyzer's CRT. 

zy System Analyzer: 

a. Adjust the RF attenuator step and fine 
adjustment until -12Dbm is indicated by the 
thermometer (and digital readout) 

is Record the following: 
Test Point Actual Indication 
24 (U251-1) OI La/ \O.7 
t 
23 (Y¥253/C261) Wh / 
22 (U250-5) OR tag Ree: 
21 (U250-1) Bass 
hy, 
20 (Y¥250/L217) ta 
Q203 Gate #1 Mo Say eo 
Q202 Drain 2M4eav 105 
Q202 Source . Bat 
: Cn SF 
Q201 Drain Pharny, Yds! 
Q201 Source 2 ‘Sav 
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I. RECEIVE: ANALOG SIGNAL PATH 
A. Squelch: With no signal injected measure the following 


teat points for each squelch setting listed: 
Squelch US04-16 0504-15 HY301-1 


3 wey) SU "3.8y 6 r 
2 Se Ov O.Su Pe 
1 croae Gy O.Svp 2 
0 BO A3 | Gia se aise Suipes 


B. PL/DPL 
Thy Inject Rx Frequency imv to the radio's antenna yack. 
Pee Modulation: 
a 1KHZ at 3KHz deviation 
De PL tone at 0.6KHz deviation 


J Measure the following test points: 


Test Type of Signal 
Point Signal Level 
P601-3 1KHz w/PL 2! vpp prep) 
Devector's output ; ' 
U300-19 1KHz w/PL 2\\ven | Rep] 
PL Filter IN Je \ 

Oilag oes 
U300-5 or 16 Analog PL itil a te = da 
Filtered PL 18 
U300-4 Analog PL O) vpe e! 
Filtered PL (Limited) a ’ 

ify, | 

U300-3 Digital PL YVPR P! 


Detected PL VN 


Voice Audio 

is Select audio load on the speaker. 

Zs Put the radio into test. 

35 Inject Rx Frequency 1mv to the radio's antenna jack. 
4. Modulation: 


a. 1KHzZ at 3KHz deviation 
j 2 PL tone at 0.6KHz deviation 


5. Using the volume control increase the audio level 
out to approximately 11Vac (rms) across the speaker 
load. 


** NOTE: The audio load will get hot to the touch after 
a short period of time. BE CAREFUL! Do not leave the 
bench while the volume is turned up and the signal is 
injected or damage to the radio could result. 


Gn Measure the following test points: 

Test Type of Signal 
Point Signal Level 
U300-20 1KHz w/PL (2 vag 
RAS IN 

U300-17 1KHz L2vpp 
RAS OUT 
U302-15 1KHz Orss 


Preamp IN (Vol Cntrl) 


U302-14 1KHz aes 
Preamp OUT (Vol Cntrl) \ 
U400-4 1KHz 6 Qvap 
Power Amp OUT 

Q403B Collector 1KHz ne 
Finals IN 
Audio Load 1KHz 
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of. TRANSMITTER 


A. 


D. 


Set Up: 

i hes Put the radio into test. 
Control Signals: Unkeyed Keyed 
Keyed 9.4vdc 

Le UU = 20. ho ea VaC. Eri 


es Q512 Base 


Sie Q511 Base 
4.  P601/602-1 (Ovde or K9.4vdac) 

id Keyed 
PA Enable - Unkeyed Adapt/Lock 
5s Q505 Base > et [ 
6.  Q504 Base / 
7. U500-27: PA Enable / 
8. J300-5: PA Enable Ovde .5vdc / 
(use the Common Circuits Board schematic) 

un Keyed ats 

9, J951-1: Control Voltage —, oy yebsy 


Adjustments: Using the procedures in the Maintenance and 
Troubleshooting Tab of the Service Manual check the 
following adjustments: 


in a 


% 3 € 4.4 


ae Tx Carrier iatio (Paragraph 2.2.Ref Osc Freq) 
2s Compensation (Paragraph 2.4 - Figure 1 on page 2) 


ah, Deviation (Paragraph 2.2.4.3 Subaudible Connect Tone 
Plus Voice - Low Speed Mode) 


4. Transmitter Power (Paragraph 2.6) 
AUDIO 
av Select PL or DPL Tx Mode. 


ce Key the transmitter and speak into the microphone. 


The transmittter time out timer is pre-programmed. After time 
out you must dekey and key the transmitter. 


She Measure the following test points: 


Test Type of Signal 
Point Signal Level 
HY300-6 1KHZ pre-emph _ 
T Gate Hybrid IN 

U301D-12 1KHz limited i 
Mic/Opt Limiter 

U300-11 1KHZ ae 
Spltr IN (Dev Pot Wiper) 

U300-255Uo72s Ov to 5v 

PLBO to PLB3 (or DPL) 

U3 005 Analog PL/DPL 

Data/ Pb Orgprl. OUT 

P601=2 Analog PL/DPL 

Ref Mod 

U300-8 Analog PL/DPL 

(sum with spltr fltr audio) 

U300—13 1KHzZ mod w/ PL or DPL 
Ssprereritr Our 

P602-20 1KHZ mod w/ PL or DPL 

VCO Mod 

RF . 
AiR Using a voltmeter and RF Detector Probe make the 


following checks. Key the radio only while actually 
making the checks. ; 


a. IPA 

De IPA Output 

Ce Predriver 

Ge Driver (35w only) 


e. Final PA 


Refer to the Transmitter Tab page 1 paragraph 2.1 & 2.2 
for the following test procedure. 


** Note how the probe and jumper is held will effect the 
meter readings! ** 


Nominal measurements can be found on a table located on 
the troubleshooting table. 


1. 


2. 


Control Voltage (measure J951-1 with a voltmeter) 


MS1 (Foward voltage from the Directional Coupler) 


MS2 (Reflected voltage from the Directional Coupler) 


MS3 Transmit Injection (TP6 to TP5) 


MS3 Q701 input (TP6 to TP4) 


MS3mO%507 Enpute )(TP6 to TP3) 


MS3.0800 input (TP6 to TP2) 


MS3 Q850 & 851 input (TP6 to TP1) (35w radio only) 


Power out in watts 
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Trunked Control Option Lab 


Remove the back panel of the radio. Position the radio so Jl 
to the front left side. Remove the cover located in the front 
left corner of the radio. Two boards should be piggy-backed. The 
top board is the memory board. The bottom one is the trunked 
control option board. 

Measure and record the activity at the test points given 
below: 


Power: 

Test Point Reference Measurement 
P301-14 UNSW5vdc 

P301-16 SW5vdc 

U1-26 SW5vdc 

P102-2 SW5vdc 

U201-28 SW5vdc 

U10-1 5vdc 

P301-8 9.6vdc 


Control Signals (between MPU's): 


Test Point Reference Measurement Remarks 

P30l=17 low Reset 

P301-20 low Busy 

P301-19 activity Rx serial data 
change modes) 

U1-20 acerlVviry Rx serial data 
(change modes) 

P301-18 activity Tx serial data 
(change modes) 

U1-21 activity Tx serial data 
(change modes) 

P301-9 high or low PA Enable 

Ul—31 low Reset 

(isk hy low Reset 

U1-30 activity Busy Out 

U1-33 activity Busy In 


Control Signals (between TCO and Memory boards): 


Test Point Reference Measurement Remarks 
U1-7 7.9488MHZ Xtal 

U1-8 7.9488MHzZ Xtal 
U1-19 high IRQ 

U1-18 high IRQ 

U1-27 activity High DTMF 


U1-28 activity Low DTMF 


U1-34 
Ul=2 

Ui=20 
Uiait 
ioe 
Ul 
U1-14 
Ure15 
Ul-1t6 
Uric 


Anaolg Signals: 


Test Point 


P301-4 
U3S=32 
USA 
Us=13 
U3-14 
U3-4 
P3'02=2 
P301=3 
U3-34 


activity 
activity 
activity 
activity 
activity 
activity 
activity 
activity 
activity 
activity 


Reference 


audio 
audio 


data 


data 
data 
data 
audio 
audio 
audio 


Measurement 


Data 
A0O/DO 
A1/D1 
A2/D2 
A3/D3 
A4/D4 
A5/D5 
A6/D6 
A7/D7 
R/W 


Remarks 
Det Audio 


Det Audio 

Out 

Feedback 
Center Slicer 
Data 

Rx Audio 

Tx Audio 

Tx Mod 
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